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THE AIR BRAKE AND ITS 
WORKINGS. 

The vast and unexampled use of the Air Brake 
makes a clear knowledge of it of vital importance 
to everyone actively interested in the movement 
of trains. In order to brine; this about more 
fully, I have prepared, as a supplement to "The 
Science of Railways'' the accompanying plates 
and descriptive matter, illustrating and explain- 
ing the Quick Action Automatic Compressed Axe 
Brake of the New York Air Brake Company. 

It embraces the latest improved appliances of 
that Company. 

The diagrams, therefore, will be found especi- 
ally interesting and valuable to all who have 
occasion to use or make a study of such matters. 

Nothing could be more clear than the cuts and 
the explanations that accompany them, as they 
have in the main been prepared under the imme- 
diate eye of the New York Air Brake Company. 

The student will find illustrated and described 
the most important parts of the New York Air 
Brake, viz.: Air Pump, Engineer's Valve, Triple 
Valves, Governor and Drain Cup or Brake Pipe 
Strainer; also the various parts of their Standard 
Air Brake and the details of each complete equip- 
ment. The general plan of the brake, and its 
application to locomotives and cars, are also 
graphically shown in drawings prepared for that 
purpose. For a list of these illustrations the 
reader is referred to the table of contents. 
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In Volume 1, Chapter 6, of "The Science of 
Railways/' the evolution of the brake is illus- 
trated, followed by a carefully prepared account, 
with attendant cuts, of the air brake and its con- 
struction and management. It is again referred 
to with considerable particularity in Volumes 4 
and 12 of the same work. This supplement, I 
beg to state, is not intended to supersede what is 
said in "The Science of Railways'' in regard to 
the air brake, but to be auxiliary thereto, for the 
better elucidation of this very complex and im- 
portant feature in the operation of trains and in 
the mechanical department of railroads. 

Detailed rules and information on the follow- 
ing points will be found in "The Science of 
Railways," in the volumes and at the pages 
indicated: 

VOLUME PAGE 

The First Form of Air Brake 1 305 

How to Use the Air Brake 1 314 

General Instructions to Enginemen 1 315 

Making Up Trains and Testing Brakes.. I 317 

A pplication of Air Brake in Service 1 317 

Application of Air Brake in Emergency I 319 

When Brakes are Applied from an Unknown Cause 1 819 

Braking by Hand 1 319 

Cutting Out Brakes 1 320 

Double Headfrs 1 320 

Extra Hose 1 321 

Sliding Wheels 1 321 

Additional Instructions to Engineers 1 363 

Test of Brakes 1 363 

Defective Car 1 365 

Running Position 1 365 

Clean Valves 1 365 

Pump Stopped 1 366 

Air Signal 1 366 

Handling Trains 1 366 

To Release a Part Air Train While Moving 1 367 

Train Parted, etc 1 368 

Avoiding Over Reductions 1 368 

Passenger Trains 1 368 

To Avoid Sliding of Wheels 1 369 

General Instructions to Trainmen 1 321 

Making Up Trains and Testing Brakes : 1 321 

Use of Hand Brakes 1 323 

DetacWng Engine or Cars , 1 323 

Frozen Couplings 1 323 

Brakes Sticking 1 324 

Train Breaking into Two or More Parts 1 324 

Cutting Out the Brake on a Car 1 334 

Conductor's Valve 1 326 

Burst Hose 1 826 
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VOLUMB PAGE 

Call for Brakes I '.326 

Brakes Not in Use 1 326 

Pressure Retaining Valve 1 327 

Reporting Defects to Inspectors 1 327 

Extra Hose 1 3i8 

Additional Instructions to Trainmen 1 369 

Blow Out Hose 1 369 

Coupling and Uncoupling 1 370 

Discovering Leaks 1 370 

Emergency when Service is Intended 1 371 

Charging I " 371 

Air Cocks 1 372 

Cars Cut Out 1 372 

Disabled Cars 1 373 

Hand Brakes on Air Braked Cars 1 374 

Releasing Brakes 1 374 

Triple Valve Blowing 1 374 

Retainer Stopped Up 1 375 

Leaving Train at Terminals 1 375 

Test Brakes After Change 1 375 

Operating Train Air Signal 1 376 

General Instructions to Engine House Foremen and 

Inspectors 1 328 

Air Pump 1 328 

Pump Governor 1 328 

Engineer's Brake Valve 1 328 

Adjus tment of Brakes 1 329 

Brake Cylinders and Tri p e Valves 1 329 

Draining 1 329 

General Instructions to Car Inspectors •. . 1 330 

Making Up Trains and Testing Brakes 1 330 

Cleaning Cylinders and Triple Viilves 1 331 

Adjustmeiit of Brakes 1 332 

Braking Power 1 332 

Repair Parts 1 332 

Hanging Up Hose 1 333 

Responsibility of Inspectors 1 333 

Pull Description of the Air Brake and Its Parts Fully 

Illustrated 1 333 

Instructions to Switchmen and Yardmen 1 376 

Cause of Leaks I 376 

"Bleeding of Train" 1 376 

Car Design I ......377 
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The Main Reservoir 1 380 
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Repai rs o n Ca rs 1 382 

Yard Testing PI ants T 3S2 

Triple Valves 1 382 

The Sweeney Brake 1 383 

Air Brake Examination. 

Questions and Answers XII 100 

M. M. KiRKMAN. 
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Principle of Operation. 

The " Air Brake " provides means for generating power, and making it effective open the 
wheels of each vehicle at practically the same instant of time. It is, in fact, an automatic appliance 
for quickly and safely stopping a railway train to suit conditions of service both usual and untuual. 

The engineer, by simple movements of a small handle in the cab. operates and has full con* 
trol of the brakes under all circumstances within his knowledge, but their action is entirely atUO' 
malic and independent of the engineer if the train breaks in two, a coupling hose bursts, or a' 
similar accident occurs. On passenger cars, the brake can also be applied by any of the train- 
men, if necessary. 

The " automatic" action is obtained by providing each vehicle with a supply of compressed 
air that is always ready for instant use, and by means of which the shoes are forced against the 
wheels, or withdrawn from them, as desired. This air supply, kept at a pressure of 70 lbs. per 
sq. in., is stored in the reservoir upon each car, and in the train pipe connecting them, the appa- 
ratus being so constructed that a redttction of train pipe pressure will api}ly brakes, and an 
increase (restoring what has been used) will release them. Ordinarily, this reduction of train pipe 
pressure is made through the engineer's valve, but if air is permitted to escape from the train 
pipe by any cause, the brakes apply automatically. If the train breaks in two, this automatic action 
occurs upon both sections. 

The " quick action " is so called to distinguish its effect from the work which the brake 
performs in ordinary service. For instance, when stopping the train at stations, or otherwise as 
required in daily service, the engineer graduates the power upors the wheels, thus applying the 
brakes with whatever force may be necessary, lightly or otherwise, but in an emergency, when life 
or property is in danger, the fuli brake power is instantly at work throughout the train, thus 
bringing it to a stop in the shortest possible distance. 



Improved Car Drain Cup and Strainer. 

This improved device, illustrated on Plate Q 33, meets all requirements that have been sug- 
gested as desirable. The strainer is mounted on a removable spider 36, which may be unscrewed 
and the strainer thus examined, cleaned or renewed without breaking a pipe Joint. The stVainer 
35 is placed at the top where water or dirt rolling along the pipe cannot reach it. It is in a recess 
that shields it from flying missiles. The drainage pocket is open to catch all dirt, and may be 
emptied by unscrewing plug 32. This device may replace the older form of drain cup on the 
same pipe threads, as the connections are the same. 

For Special Drain Cup, see Plate Q 84. 
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No. 2 
Duplex Air Pump. 



Plate Q 1 shows the No. 2 size, which is adapted for passenger locomotives hauling long 
trains, and for freight service. It works with a smoothness and ea.se of operation in 
strong contrast to the ordinary single cylinder air pumps, the absence of jarring and noise 
being particularly noticeable, and will supply air more rapidly. The valve gear is very simple 
and every part of it can be examined by unscrewing a plug. The advantages in convenience 
and durability are, therefore, evident. 

In this pump, the steam cylinders form the lower half, with the air chambers above 
them. Condensation, from the steam cylinders therefore drains away naturally, and the 
compressed air delivered is as clean and dry as possible. 

The action of the duplex pump in compressing air is similar to the use of steam in a 
compound engine, the air being compounded instead of steam, and results in a c >rresponding * 
economy. Each steam cylmder is of 7 inch diameter. The high pressure air cylinder is also of 
7 inch -diameter, but the low pressure air cylinder is 10 inches, and its capacity is, therefore, 
twice that of the steam cylinder actuating it. Each air cylinder fills with free air al eoery stroke^ 
as descnbed below. 

The first operation forces air from the larger air cylinder to enter the smaller one, in 
addition to the free air already in it, thus compelling the smaller cylinder to contain three times 
its volume of free air, compressed to about 40 pounds. The high pressure pistons then complete 
the compression and force this air into the reservoir. In this way, the two 7 inch steam pistons 
are caused to actuate the equivalent of three 7 inch air pistons (the area of a 10 inch piston 
being double that of the 7 inch size). In other words, two measures of steam are made to 
oompresf three similar measures of air. 
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. 1 he valve gear is very simple. For the steam eylindcrs it consists of two plain D slide 
valves, 5 and 6, moving in steani chests, 16 and 17, and operated by small tappet rods, 7 and 8, 
which extend into the hollow piston rods of the steam cylinders. As is shown, the valve on one 
side coi^trols the supply of steam to the opposite side. The air valves are simple check valves, 
tohich seat by gravity while ihepUtims wait, and, therefore, are not liable to pound themselves to 
pieces. (The pistons of one side rest while the pistons of the other side are in motion.) The 
'operation is is follows :-^ 

In the position shown, the air piston .in cylinder 4 has completed its downward stroke 
and compressed its contents through valve 12 into cylinder 8. The plate 20, on steam piston 
21,. has moved valve 6 to its lowest position, nu admits stedm through port 23, 24, 25, to upper 
side of piston 22, and will cause that piston to descend and expel the partially compress.ed air 
in cylinder 3. through valve 14 and passage shown, into the reservoir. Meanwhile, the cylinder 
4 has become filled ahove the piston with air at. atmospheric pressure through valve 9, and 
the cylinder 3 will be filled with air at atmospheric pressure thmugh valves 9 and 11, both 
of which open inward, and are seated by gravity. When piston 22 reaches the end of its down- 
ward stroke, the plate 20 strikes the tappet on valve stem 7 and moves valve 5 to its lowest 
position, thus uncovering port 26 and admitting steam to the lower side of piston 21, causing piston 
21 to rise and compress the air which is in cylinder 4, through valve 11 into upper part of 
cylinder 3. Just as piston 21 completes its stroke, its plate 20 strikes the tappet on valve stem 
8 and moves valve 6 to its highest position, uncovering port 27 and adnvi/ting steam to the lower 
side qf piston fi2,czus\ng that piston to rise and expel the partially compressed air in cylinder 
' 3, .through valve 13 into passage shown, and thence into the reservoir. While the pistons 
are compressing the air above them into the reservoir, the air cylinders below the pistons 
'will be filled with air at atmospheric pressure through valves 10 and 12, ready for another 
'cycle of operation. 

Compared with the ordinary single cylinder pumps, which have the steam and air 
cylinders of. the same size, and, therefore, compress one measure of air with one measure 
of steam', pur Duplex Pump, which compresses three measures of air with but two measures 
of ^team, has 50 per cent, greater efficiency. 
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No. 2 Duplex Air Pump. 

PLATE Q 1. 




NOTE. 

ODtB that lifL of ^Ir Vatv«>Si, 
10, 1^, la, Tit «[ui iti ibouid l)i 
^ of fji Inc^h. 

Steam and Exhanat opcoioga are now proviJed on both aidea of the pump, to that it can hi Dtftecdf on cftlMT ttie Hfbt 
« kK tid* o( the locomotive,, bjr aivpty changing pluga. It U arntnged for the fight bgad'tide', I ' 
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Parts of No. -2 Duplex Air Pump. 



PLATE Q 1. 



1-2 Steam Cylinders. 

3-4 Air Cylinders. 

St-6 Slide Valves (2 pieces). 

7-8 Valve Stems (2 pieces). 

9-10 Receiving Air Valves (2 pieces). 

11-12-18-14 Discharge Air Valves (4 

pieces). 
15 Steam Chest Caps (2 pieces). 
16-17 Steam Chest Bushings. (Specify 

*• right" or" left.") 

18 Piston Rods (2 pieces), (includes 1 each 

of Nos. 20-iil, and 2 each of Nos. 
33-55-74) 

19 Steam Head (includes Nos. 5-6, 16, 17, 

and 2 of No. 15). 
2Q Tappet Plates (2 pieces). 
21-22 Seven-inch Steam Pistons (includes 

I each of Nos. 18-20, and 2 each of 
. Nos. 33-55-74). 

31 Seven-inch Air Piston (includes 2 of 

No. 33). 

32 Ten-inch* Air Piston (includes 2 of No. 

84X 

33 Seven-inch Piston Kings (•» pieces). 
Si Ten-inch Piston Rings (2 pieces). 
85 Centre Piecfc (includes 4 of No. 36). 

36 Stuffing Boxes (4 pieces). 

37 Stuffing Box Nuts (4 pieces). 

38 Stuffing Box Glands (4 pieces). 

39 I-ower Receiving Valvie Chamber. 



40 Lower Intermediate Valve Scat 

41 Upper Receiving Valve Seat. 

42 Upper Intermediate Valve Seat 

43 Upper Intermediate Valve Chamber. 

44 Upper Discharge Valve Cap. 

45 Uppy Discharge Valve Scat. " 

46 Lower Discharge Valve SeaL 

47 Top Head. 

48 Upper Air Cylinder Gasket. 

49 Lower Air Cylinder Gasket. 

50 Upper Steam Cylinder Gasket 
51. Lower Steam Cylinder Gasket 

52 Cylinder Head Bolts (62 pieces). 

53 Oil Cups (2 pieces). 

54 Drain Cock. 

55 Tappet Plate Bolt (4 pieces). 

56 Governor Union Stud. 
67 Governor Union Nut 

58 Exhaust Union Stud. 

59 Exhaust Union Nut 

60 Exhaust Union Swivel. 

63 Air Union Stud. 

64 Air Union Nut , 

65 Air Union Swivel. 

66 Cylinder Head Bolt Wrench. 

67 Cap Wrench. 

G8 Valve Chamber Wrench. 
69. Packing Nut Wrench. 
74 Piston Rod Nut 
87 Jacket; Screws. 
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No. i 
Duplex Air Pump, 

Plate Q 3 shows the No. 1 siz^, which is adapted for $mall locomotives. It is constructed 
the same way as the Ko. 2 pump, and the description and operation 'are, therefore, similar. Ouf 
duplex pumps work with a smoothnessi and ease of operation in strong contrast to the ordinary 
singly cylinder air pumps, the absence uf jarring and poise being particularly noticeable, and 
will supply air mote rapidly. -The valve gear is verji^ simple- and every part of it can be examined 
by unscrewing a plug. The advatltages in convenience and durability are, therefore, evident. 

In this pump, the. steam cylinders form the lower half, with the air chambers above theili. 
Condensation from the steam cylinders therefore drains .away naturaUy, and the compressed air 
delivered is as clean and dry as possible. 

The action of the duplex pump in compressing' air is' similar to the use of .steam ia a 
compoiind engine,, the air being compounded instead of steam, and results in a corresponding 
economy. Each steam cylinder is of 6 iiich dianieter". The high pressure air cylinder is also 
of 5 inch diameter, but the low pressure air cylinder is 7 inches, And its capacity is, therefore, 
twice that of the steam cylinder actuating it. Each air cylinder fills with "free air cut every Hroket 
as described below. 

The first operation forces air from the larger air cylinder to enter the smaller one, \tk 
addition to the free air already in it, thu^ compelling the smaller cylinder to contain three times 
its volume of free air. compressed to about 40 pounds. The' high pre^ure pistons then complete 
the compression and force this air into the. reservoir. In this way, the two .5 inch steam pistons 
aro caused to actuate the equivalent of three 5 inch air pistons (the drea of a 7 inch piston being^ 
double that of the 5 inch size). Therefore, two measures of steam are- made to compress three 
similar measures of air. 

The valve gear is very simple. For. the steam cylinderst it consists of two plain D slide 
valves. 5 and 6, moving in steam chests, 1^ and 17, and. operated by small tappet rods^ 7 atid 
8, which .extend intO the hollow pistoa rods of the steam cylind.ersi. As is shown^ tbe valve 
on :one side controls the supply of 'steam, to the opposite side.. The air valves-' are simple' 
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check valves, lohich seat by gravity wJiile the pistons loait^ and, therefore, are not liable to pound 
themselves to pieces. Cl*he pistons of one side rest while the pistons of the other side are in 
motion.) The operation is as follows : 

In the position shown, the air piston in cylinder 4 has completed its downward stroke, 
and compressed its contents through valve 12 into cylinder 3. The plate 20, on steam piston 81, 
has moved valve 6 to its lowest position. 77iis admits steam through port 23, 24, 25 to upper side 
of piston 22. and will cause that piston to descend and expel the partially compressed air in 
cylinder 3, through valve 14 and passage shown, into the reservoir. Meanwhile, the cylinder 4 
has become filled above the piston with air at atmospheric pressure through valve 9, and the- 
cylinder 3 will be filled with air at atmospheric pressure through valves 9 and II, both 
of which open inward, and are seated by gravity. When piston 22 reaches the end of its 
downward stroke, the plate 20 strikes the tappet on valve stem 7 and moves valve 5 to its 
lowest position, thus uncovering port 26 and admitting steam to the lower side q^ piston 21, 
causing piston 21 to rise and compress the air which is in cylinder 4, through valve 11 into 
upper part of cylinder 3. Just as piston 21 completes its stroke, its plate 20 strikes the tappet on 
valve stem 8 and moves valve 6 to its highest position, uncovering port 27 and admitting steam 
to the lower side of piston 22, causing that piston to rise .and expel the partially compressed air in 
cylinder 3, through valve 13 info passage shown, and thence into the reservoir. While the pistons 
are compressing the air above them into the reservoir, the air cylinders below the pistons will be 
filled with air at atnriospheric pressure through valves 10 and 12, ready for another cycle of 
operation. 

Comparison of Efficiency. 



The "S-inch Pump" has 1 Steam Cylinder 
8 in. dia., 50 in. area ; 1 Air Cylinder 7^ in. dia., 
44 in. area. 

As the pistons are connected to the same 
piston rod, it requires 50 cu. in. of steam to 
pump 44 cu. in. of air, or 100 cu. in. of steam 
to pump 88 CO. in. of air. 



The N. Y. Duplex Pump has 2 Steam Cylin- 
ders 5 in. dia., or a combined area of 89 in.; 
1 Air Cylinder 6 in. dia ; 1 Air Cylinder 7 
in. dia.; or a combined area of 58 in. 

rt therefore requires 39 cu. in. of steam to 
pump 58 cu. in. of air, or 100 cu in. of steam to 
pump 148 cu. in. of air. 



As 100 cu. in. of steam will, in the " Eight Inch" Pump, deliver 88 cu. in. of air, and in the 
N. Y. Duplex Pump will deliver 148 cu. in. of air, the ratio of efficiency will be as 88 to 148, or 1.00 
to 1.67. That is. for the sanie steam, the N. Y, Duplex; Pump will deliver 67 per cent more air. 

NdTE.— As the Duplex Pump is proportioned to use steam at locomotive pressures, time tesU 
should not be made with .less than 100 lbs. of steam. The economy of steam appears as well with 
lower .steam pressures, but. the excessive amount of steam used by the " Eight-Inch " Pump enables it 
to run faster than the t)uplex at low pressures. 
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No. 1 Duplex Air Pump. 

PLATX Q a. 




When mkjinf rrpilni, ■pNnw 
note tha* Jifi c^r taw Vt,[<tt,n fi, 
10. 11, II, t& aril] M. Itl«u|d L« 



»;|l.?W<^0VEPNOP>' 



SlMOt ud CcfcaiiM Op«nioc( art ««• proyWed on boUi aidet ol ii 
•Mf ol tk« loeoanUvt. b| ■Inpljr ciMiiging plug*, li it •rr»ngcd lor ibe rlgbt |i 



thai it can be placed on elikcf tb« (tght or kft 
>• ui>l«M odierwiM ifvctfed* 
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Parts of No. 1 Duplex Air Pump. 



risATB Q 2. 



1-2 Steam Cylinders. 

3-4 Air Cylinders. 

5-6 Slide Valves (2 pieces). 

7-8 Valve Stems (2 pieces). 

9-10 Receiving Air Valves (2 pieces). 

11-12-13-14 Pischarge Air Valves (4 

pieces). 
15 Steam Chest Caps (2 pieces). 
i6-17 Steam Chest Bushings. (Specify 

"right" or "left.") 
18 Piston Rods (2 pieces) (includes 1 each 

of l^os. 20-21, and 2 each of Nos. 

33-55-74). 
11) Steam Head (includes Nos. 5-6, 10-17. 

and 2 of No. 15). 
20 Tappet Plates (2 pieces). 
21-2i Five-inch Steam Pistons (includes 1 

each of Nos. 18-'i0, and 2 each of 

Nos. 33-55-74). 
31 Five inch Air Piston (includes 2 of No. 

33). 
32- Seven-inch Air Piston (includes 2 of 

No. 34). 

33 Five-inch Piston Rings (6 pieces). 

34 Seven-inch Piston Rings (2 pieces). 

35 Centre Piece (includes 4 of No. 'M'>). 

36 Stuffing Boxes (4 pieces). 

37 Stuffing Box Nuts (4 pieces). 

38 Stuffing Box Glands (4 pieces). 

39 Lower Receiving Valve Chamber. 

40 Lower Intermediate Valve Seat. 



41 Upper Heceiving Valve Scat 

42 Upper Intermediate Valve Seat 

43 Upper Intermediate Valve Chamber. 

44 Upper Discharge Valve Cap. 

45 Upper Discharge Valve Seat 

46 Lower Discharge Valve Seat 

47 Top Head. 

48 Upper Air Cylinder Gasket 

49 Lower Air Cylinder Gasket 

50 Upper Steam Cylinder Gasket 

51 Lower Steam Cylinder Gasket 

52 Cylinder Head Bolts. (Specify length 

wanted, A-B or C.) (48 pieces.) 
.")3 Oil Cups (2 pieces). 

54 Drain Cock. 

55 Tappet Plate Bolt (4 pieces). 

56 Governor Union Stud. 

57 Governor Union Nut 

58 Exhaust Union Stud. 

59 Exhaust Union Nut 

60 Exhaust Union Swivel. 

63 Air Union Stud. 

64 Air Union Nut 
Go Air Union Swivel. 

66 Cylinder Head Bolt Wrench. 

67 Cap Wrench. 

68 Valve Chamber Wrench. 

69 Packing Nut ^'rencli. 
74 Piston Rod Nut 

87 Jacket Screws. 
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Engineer's Brake Valve. 

Positive Discharge, with Feed Vai.ve and Stipprementary 
Reservoir* 



Vaughan-McKee Patent. 




P]at6 Q 3 shows the construction.. Figs. 1 and 2 are external views: rear end and 
side," respectively. Fig. 3 is a cross section through the feed valve (rear view). Fig. 4 is 
a section through the side, showing travel of slide valve 114 and bow graduating valve .110 
is controlled by piston 104. Fig. 5 is a cross section through the slidtf valve (front view). 
Fig. 6 is a plan of the valve seat. Pig. 7 shows the face of the slide valve. Fig. 10 shows 
the supplcmentiairy reservoir. 



18 



Digitized by VjOOQ IC 



The Principal Parts and their Duties. 

Referring to Fig. 4, .the chamber B is connected to the Main Reservoir. The chamber A 
is connected to the Train Pipe. Discharge of train pipe air to the atmosphere (or service application, 
occurs through ports r, c, and passage C. Main slide valve 114 controls the flow of air from the 
main reservoir to t'he train pipe, and from the train pipe to the atmosphere. In the drawing, the 
slide valve occupies," Running Position." To " release," it.moves to the extreme left. To " apply, " 
it moves to the right ; a service application uncovering small ports F and O; anemergency applica- 
tion uncovering the large ports K and j. (See Figs. 5 and 7.) 

Small slide valve 110 is a cut-off or graduating valve-, operated by pistoa 104. It stops the 
discharge of air to the atmosphere when the train pipe pressure has fallen to the desired amount. 

Piston 104 is exposed on one side to train pipe pressure ia chamber A, and on the other side 
to pressure from a small supplementary reservoir (connected to space D), and causes valve HO to 
automatically move whatever distance is necessary to close port F. Decrease of train pipe pressure 
in chamber A allows the pressure in the supplementary reservoir to expand, and thus niove piston 
104 to the left, which, through the agency of lever 112, causes valve 110- to close port F by moving^ 
as far to the.right as port F has been carried by slide valve 114. If the slide valve has moved only 
a short distance, piston 104 will have to move but a 3hort distance to close port F, and, consequently, 
only a slight reduction of train pipe pressure will occur. 'If the slide valye candies port F a con- 
siderable distance, then piston 104 must move a considerable distance to close it, and a correspond- 
ing reduction of train pipe pressure occurs. Thus, the. discharge of. train pipe air is greater or less, 

according to the distance which cutoff valve 110 is required to travel. 
• 
Port H (Fig 6) connects with a passage running lengthwise of the valve (Figs. 1, 3, and 6), 
one end of which leads to the supplementary reservoir (as shown by Fig. 2), while the other end 
leads to the space D, back of piston 104 i.Figs. 1 and .4). In " Running Position," port j, in the /ace 
of sJlde valve 114 (Figs. 6 and 7), connects chamber A with port li in the seat .oi the slide valve 
(Fig. 6), thus permitting train pipe air to 'flow into -the supplementary reservoir and to the rear of 
piston, as shown. When the handle is moved to apply brakes, however^ ports J and h no jongcr 
connect, and, therefore, the stored up air in the reservoir acts as an independent force on piston 104. 

THE OPERATION; With handle in ''Running Position," the valves occupy the posi- 
tion showrt in Fig. 4.. Discharge ports F and c and K are closed, and direct communication from 
the main reservoir to the train pipe is cut off by the slide valve. By means of the Feed 
Valve described below, however, the train pipe will continue to . receive air, through small 
ports E and M, until the normal pressure of 70 pounds has been obtained therein. 
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For "Service** Appllcatloil, pl^ce the handle in one of the "service" or 
M graduating" notches and leave U (here. This carries slide valve 114 far enough to the right 
to uncover small ports P and O, thus permitting train pipe air to escape from chamber A to 
the atmosphere, through the exhaust passage C. Small cutoff valve 1 10 automatically stops the 
discharge as soon as the train pipe pressure in chamber A reduces enough to allow piston 104 
to. move, as previously explained. For light applications, use the first of the graduating notches 
on short trains, or the second notch with five or more cars. For heavier apphcations. move the 
handle one or two notches further. See '^Rvpning PosiliarC' Mov>. 

For an " Emergency *' Application, quickly, move the handle to position marked 
*' emergency." This will carry slide valve lU to -the extreme right, permitting rapid discharge of 
train pipe air from chamber A and passage C to the atmosphere, through ports j (Figs. 5 and 
7), the passage in slide valve, and the large port k (Figs. 4 and 7): 

With Handle in Position of "Quick Release/* slide valve 114 is moved to the 
extreme left, thus admitting main reservoir pressure direct from chamber B to train pipe chamber 
At through the large opening which the end of the slide valve uncovers. At the same time, air 
contained in the suppleinenUry reservoir is discharged to the atmosphere through passage h, 
port 4, aqd passage C» thus allowing train pipe pressure to return piston^ 104 and Cut-oil valve 110 
to the positiQii shown in Fig- 4, in readiness for another service applicatiori. . When releasing brakes,, 
aiViaye plate Pu handle in "(^uick Release'* ^osUian long enough to permit' discharge pf air 
from the fvpplemtntary r^ervotr, h^ure mating the handle back to the "Running'^ jposUion^ 

With the Handle In ^* t^unnlng. Fosition,** the supplementary reservoir Is 
chvrgtd to the. same pressure as the train pipe. If the handle, when in' " full release " position, is 
movibdtd i service riotcb too quipkly.a fnll service application will result, but if it is moved $lowly, 
or itOpp^ in>'either " running " or '' lap'' position for a secwid .or two,th9 supplementary reservoif 
win bccOQie diarged and. automatically cut off the exhaust as usual. 

With the Handle in ** Lap Position/* all communication is cut off between tlie 
itasiil zttt^rvoir snd the train pipe ; also, between train pipe and the atmosphere. 

THR .PUnP GOVERNOR is v-onnected to the passage in whicli the well known excess 
P«p^ure^v4yp or feed valve is located. .^Figs. 8,5. and 6.) Thif passage has a port s in the valve 
stetjWhiphi by movpments of the slide valve, is conhepted either. with the main reser\-oir, with the 
train pipe. or. is (:losed enliiely.' The gfovernqr is set at 70 lbs. ' With the engineers valve handle 
In Full Release p»ositiofl, it stops the pump: when both traiin pipe and main reservoir show 70 lbs 
With handle in Running Position, the pump is not stopp'ed until the main reservoir contains the 
usual excess pressure of 15 or 20 lbs. With handle in Lap Position, or one of the Application 
Totitions, the governor does not allow the main reservoir pressure to exceed the .normal amount of 
95or90 Ibs^ The pump cannot, therefore, produce uiidue pressure whether the brakes are. Set, or 
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released. When the handle is in running position, air fmm the main reservoir must pass through 
the feed valve, port ■ (Figs. 4 and 6) and recess n in the slide. valve (Fig. 7), Fn order to reach the 
train pipe. 

The Supptementary Reservoir furnished with this valve can be pbced in any 
convenient portion, but we advise attaching it to a bracket near the roof of the cab, and connecting 
the pipe between the reservofa* and the Engineer's Valve so that water cannot accumulate in the 
reservoir, but will drain out of it through the Engineer's Valve. Copper pipe must be used for this 
purpose, as it can be readily bent into place, and lessens the danger of leakage by avoiding the 
elbows and joints that are necessary with iron pipe. All piping mwl be abioluUly tight. 

Remarks: Do not allow the seatT>f the main slide valve to become dry. If the handle 
pulls too hard, remove oil plugs 90 (first letting air out of the main reservoir) and oil the seat both in 
front and back of the slide valve. Before putting back the oil plugs, move the handle back and forth 
several times to spread the oil over the seat It is also a good plan to occasionally remove cover 115 
alid lubricate slide valve 114, and its seat. A good lubricant for this purpose is composed of 1 part 
beeswax, 1 part tallow, and 8 parts valve oil. Kent's Compound may also be used. The lever shaft 
ISO should be oiled Occasionally, through the oil hole made for that purpose in the flange of the 
cover, back of the quadrant. 

If the Valve does not cot off properly in service applications, examine back head gasket, the 
piping to supplementary reservoir, and the reservoir itself, for leaks. 
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Parts of 
Engineer's Brake ValVe. 



PLATE Q 3. 



8 Piston Ring. 

60 Small Union Nut (5 pieces). * 

61 Union Swivel for i-inch Irbn Pipe 

(see Fig. »). 

62 Gauge and Governor Unian Stud (3 

pieces). 
69 Handle Spring. 
77, Handle Set Screw. 
90 Feed Valve Spring. 
9& Lever Shaft Pin. 

96 Oil Plugs (2 pieces), 

97 Feed Valve. 

98 Feed Valve Cap. 

101 Valve Body. 

102 Back Cap. 
108 End Plug. 

104 Piston (includes 1 of No. 8 and 2 of 

No. 106). 

105 Follower. 

106 Piston Nut (2 pieces). 

107 Packing Leather. 

108 Expander. 

110 Graduating Valve. 

111 Graduating Valve Spring. 

112 Graduating Valve Lever. 



No. 

118 Fulcrum Pin. 

114 Main Slide Valve. 

116 Valve Cover, 
lie Links (2 pieces) 

1 17 Link Pins (2 pieces), 

118 Slide Valve Lever. 
120 Lever Shaft. 

I'Jl. Lever Shaft Packing. 

123 Handle. 

124 Quadrant. 

125 One-inch Union Nut. 

126 One-inch Union Swivel 

127 Oneipch Union Gasket. 
.128 Small Union Stud. 

129 Cover and Head Screws (28 pieces). 

130 Quadrant Screws (2 pieces); 

155 Supplementary Reservoir. Fig. 10, (in» 

eludes Nos. 156-60-158). 

156 Reservoir Plug, 

158 Union Swivel for |-inch Copper Pipe 

(5 pieces). 
167 Cap Gasket 

172 Quadrant Latch. 

173 Latch Pin. 



NOTE.— This valve is provided with fittings for %-inch copper pipe, for connections to 
the Supplementary Reservoif, the Pump Governor, and the Duplex Gauge. When K-inch 
iron pipe is preferred for connections to the Governor and Gauge, the Union Swivel No. 61 
may be used instead of Swivel No. 1 58. Always US3 copper pipe for connections to the 
Supplementary Reservoir, however. 
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Plain Triple Valve. 



Plate jQ 4 shows the PlainTriple Valve, tp//tc7f is vsed on?}/ on engines and tenders having 
"9 inch gr 10 inch hrake eplinders. The parts are few, simple, and durable, and their operation 
15 not easily affected by dirt.. 

Connections arc made with the auxiliary reservoir, the brake cylinder, and the train 
pipe,, as shown; slide valve 88 controls the exhaust' of air irom brake cylinder, to release 
brakes> and graduating valve 48 controls the admission of air from auxiliary reservoir to the 
brake cylinder, for applying brakes. Piston 40 actuates valves 38. and 48 so that valve 38 
■will close .the exhaust port before graduating valve 48 opens the service port. The slide valve 
SS can remain stationary while the piston 40 returns part way and causes graduating valve 
48 to cover the service port, as the abutments that move valve 38 arc farther apart than the, 
length of the valve. 

7he. operation is . as . follows ; Air from the train pipe passes to cylinder A, through 
phar^ng groove B and passage C to chamber D, and thence through passage E into the 
'auxiliary reservoir. Wkeii the train pipe pressure is refiuced, the piston 40 moves its full stroke, 
Jirst cutting bflf the flow of air to auxiliary reservoir, by closing the charging groove B ; next 
Causing valve 38 to cover exhaust port, and valve 48 to open the service, or graduating port 
and allow reservoir air to enter the brake cylinder, the quantity admitted being in proportion 
to the reduction of train pipe pressure. If the train pipe pressure is reduced . but little, 
the pressure in the reservoir is soon r^uced to slightly less than that in the train pipe, 
and the piston 40 starts back and moves graduating valve 48 without disturbing slide volte 88, 
which is tfcid with some force by the air pressure, aided by spring 9, and checks the return stroke 
When valve 48 has closed the service port. A further reduction of train pipe pressure repeats 
the same action and applies the brakes a little harder. If the train pipe pressure is reduced 
6 to 8 pouAds, the brakes will be applied with but moderate force, but if the train pipe pressure is 
reduced 20 pounds, the graduating valve 48 will remain open and the brakes go full on, as 
the . auxiliary resei-voir pressure will then continue "to flow into the brake cylinder until the 
pressure in each is equalized. 
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An increase of pressure in the train pipe will cause all th6 valves to move back to the 
position shown in the Plate, thu<; releasing the brakes and allowing the reservoir to be 
re charged. Passage F allows moisture from the. train pipe to collect into, chamber G, where 
it can be readily drained by unscrewing plug 13. 
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Plain Triple Valve. 



FX^TE Q 4. 

TO 




HOTB-Pw i». with J gj,^ ,^ ,0 ^^ ,^^ 3^, j^a. 
Always us« a one-half inch Cutout Cock (Fig. 8, PlatC'Q 35) ia the branch pipt.between this valve and the. 
train pipe, for " Cutting Out" the valve, in case of injury to i be driver brake or tender bakfr 
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Parts of Plain Triple Valve. 



For 8 inch and 10 inch Cylinders Only. 



PLATE Q 4. 



No. 

3 Piston Ring. 

9 Slide Valve Spring. 

11 Cap. 

12 Gasket. 

13 Drain Plug.^ 

14 Bracket. 
16 Nipple. 



26 Cap Bolt (4 Pieces). 

27 Triple Valve Body. 
29 Plug. 

38 Slide Valve. 

40 Piston (includes No. 8). 

48 Graduating Valve. 

49 Graduating Valve Spring. 



27 



Digitized by VjOOQ IC 



[99 



"Special' 
Driver Brake Triple Valve. 



Plate Q 5 shows a Plain triple valve of another style, which is only u»ed upon enginet. 
equipped wUh brake cylinders of 12-inch and Winch diameter. This valve was specially 
designed for use with cylinders of such large size and is not intended (or any other purpose 
or for any other size of cylinder. 

The action is similar to the other Plain triple valve shown on Plate Q 4, but the parts.are of 
different construction and aie numbered differently. The operation is as foljows: — 

Slide valvp 24 controls the discharge of air from brake cylinder to release brakes, and 
graduating valve 25 controls the admission of air from the auxiliary reservoir to the brake 
cylinder for applying brakes. Piston 23 moves -both valves, causing valve* 24 to close the exhaust 
port from the brake cylinder before the port from graduating valve 25 is opened. The abutments 
that move valve 24 arc farther apart than the length of the valve. This is to allow slide valve 34 
to remain stationary, while piston 23 returns far enough toxause graduating valve 25 to close the 
communicating port between the reservoir and cylinder. 

When train pipe pressure is reduced, piston 23 moves downward until its projecting stem 
strikes the end of stem 2C. (Spring 27, which is coiled around the stem. 26, prevents further 
movement of the piston, except as explained below.) This movement of the piston causes valve 
24 to close the port lending to the atmosphere, while vsilve 25 opens the port leading from 
reservoir (o the brake cylinder, as above described.. When the reservoir pressure, because of 
flowing 'into the empty brake cylinder, is reduced slightly below the pressure left in the train 
pipe, piston 23 will move upward far enough to cause valve 25 to slop the further use of re^rvoir 
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air. The piston will not return all the way back to its original position, because slide valve 34 
(which is helped by spring 32) offers resistance. In this way, the brakes can be gently applied. 

As shown in the description of the engineer's valve, a small reduction of train pipe pressure 
sets the brakes gently, and a large reduction of train pipe pressure sets them with full force. 
The small reduction causes the parts to operate as described. The lai^e reduction causes piston 
23 to move with such speed and force that it will overcome the resistance of spring S7 and move 
its entire stroke. This carries both valves 24 and ^5 so far downward that reservoir air can flow 
rapidly through the passage leadin^f to the brake cylinder, thus setting the brakes with their full 
force. 

Increasing the train pipe pressure, will cause the piston and its valves to return to the 
position showii, thus allowing the auxiliary reservoir to be replenished with air, and allowing the 
air in the brake cylinder to escape into the atmosphere. 
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'Special" Driver Bralce Triple Va(Ve. 

For 12 Inch and 14 inch Drfvec Br«kc (^ylimkra. 
.PZ«ATE Q 6. 



TO AyxitiAfl 

RCaBIIVOI.H 




#IG.» 



FI0.7 



NOTE.— This Valve is of ipecial design, and must only be used with lf-in?h and 14-Inch 
I)rtv«r. Brake Cylinders. Always use a one-half inch Cut-out Cock (Fig 8, Plate Q ib) in the branch 
ipip« 'between this yalve tiod the train pipe, for "Cutting Qui" ihe v»lv« in caK ot injury to (he 
driver brake parts. 
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Parts of 
'Special" Driver Brake Triple Valve^ 

Tot I? inch And «4 Inch Driver Brake Cyllnden. 
tULTS Si 



No. 

20 Valve Case. 

21 Drain Cu|>. 

22 Cap Nut 

'88 Piston (includes No. «0>. 
94 Slide Valvcu 

25 Graduatt;ig Valve. 

26 Graduating Stein. 

•No. 14 B. W. a PiMMpbor Braue SpHag ^im UwiljTsjiTwihts f«i Mgfu Uttf ukio( («fmu««imt 



^?.*Graduatlng Spring. 
'28 Graduating $tem Ngti 
29 Gasket. 

80 Piston" Ring. 

81 Bolt and Nut (S pieces). 

82 Slide yalye Spring. 



Special Attachments, for this Valve onfy. 

Fiji. 8. 6rack«fi 
Fi^. 7. Nippfo 
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Quick Action Triple Valve. 



Plate Q 6 shows the Quick Action Triple Valve, v>hich is used vpon cart. The ideal 
sketch opposite is a more convenient illustration, however, as all working parts are on one plane. 
In the actual structure, some of the movinis: parts are at right angles to the main piston, 
so that all inside parts can be examined, cleaned, or renewed without ffettiching the talte Jrom 
the reservoir or train pipe. This valve has the same connections and is interchangeable with those 
in use of another make. 

The work it does is known as " service " and '* emerifcncy," the first being its ordinary 
action, and the second giving the very strong and instant application for emergency use. 
To accomplish the latter throughout a long train, pressure from the train pipe is discharged 
at each car in addition to the reduction by the engineer. As previously explained, the ordi- 
nary service application is made by letting from 6 to 8 lbs. pressure out ot train pipe, and 
the emergency application by a /sudden reduction of 10 or more pounds. In either case, the 
reduction causes an impulse of air to travel through the train pipe and operate the triple 
valve on each car as it passes along. The service reduction is not powerful enough to affect 
the emergency parts and travels through the train with moderate speed. The emergenc} 
reduction, however, is so much more powerful that it also sets the emergency parts* in motion^ 
and, as th^y exhaust the train pipe pressure in their immediate vicinity, this impulse is 
transmitted from car to car with great rapidity. 

The ** service" parts occupy the central portion of the opposite drawing. The 
auxiliary reserVoir is charged through the usual groove B. Exhaust valve 3S and graduating 
valve 4S cover the usual ports, and are moved by the main piston 128 for applying and 
releasing the brakes for service stops, in the manner already familiar in plain and qiiick 
action triple valves. 

The "quick action" parts occupy the left and top portions of the drawing, and are 
inoperative under ordinary conditions. Vent valve 71 is held to its seat by spring 138, assisted by 
train pipe pressure, and can only be opened when piston 129 is forced to the left. Quick action 
valve 1$S-13U is held to its seat by spring 140. assisted by reservoir pressure, and can only 
be opened when piston 137 moves to the right. All parts are simple and durable, and the 
valves are so located that oil from the brake cylinder cannot possibly reach a rubber valve 
seat. The operation is as follows: 

Main.' piston 128 has the same stroke for both service and emergency application, but is 
extended to. form a cylinder in which piston 129 is fitted. Through piston 129 is a small 
opening F, allowing train pipe air to pass through and thus equalize the pressure on both 
sides. This opening is of such a size that when main piston 128 moves slowly to the left, as 
in service applications, the air in space G will be pressed through opening F vHl'hotd'disturbifig 
piston 129 from the position shown. 

The sharp re^luction of train pipe pressure for an emergency stop will c^use main piston 138 
to move rapidly to the left. In this case, air from space G cannot flow through passage F fast 
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foottgVi to prevetat a mcmeniarp pressure upon piston 199, strong enough to overcome its resistance 
imd cause, valve 71..tO be pushed from its seat. This allows train pipe air to enter the passage H 
and escape to the atmosphere through openings J and M, while, at the same time, it forces pistoa 
187 to the right, which unseats valve J 89 an4 allocs the full power of the reservoir pressure to be 
InUatUly effective in the brake cylinder through the laige {Mssages K and L, iind check valve 117. 
Meanwhile, atpaua/fe F U altoayt open^ the temporary pressure exerted by the air in chamber 
G has rapidly lost its effect, and spring 182 has returned valve 71 to its seat. thu9 iiopping (h$ etetgpt 
<^ a<r loAen train pipepretsure is sufficiently reduced to properly t^pply-the brakes. As valve 71 
doses, it returns piston 129 to its original position. (It cannot move any farther to the right than i» 




shown in the .drawing, as travel in that direction is limited by the stop 142.) Valve 189 and piston 
137 have also been returned to their former positions, as shown. 

Releasing brakes alter an emergency application is prompt and certain. All other parts 
ftating automatically relumed to their oriyiaal positions while the brakes are on, there is only 
main piston 128 to be moved. Restoring the train pipe pressure causes it to return valves 88 and 48 
to the position shown, allowing the auxiliary reservoir to be replenished and the air to escape from 
brake cylinder, thus releasing the brakes. 

Moisture from train pipe collects in the bottom of the valve, where it c^ be easily drained 
by ilnscrewing the plug provided for that purpose. 
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Parts of Quick Action Triple Valve. 



Styles 'F- and "P". 

PLATE Q 6 



3 Main Piston King 

9 Slide Valve Spring 

20 Rubber Valve Seat 

28 Strainer 

29 Union Nut. 

30 Union Swivel 

31 Union Gasket 

32 Drain Plug. 
88 Slide Valve. 

4d Vent Valve Piston Ring 

48 Graduating Valve. 

49 Graduating Valve Spring. 
53 Exhaust Hole Plug. 
71-181-20 Vent Valve, complete. 

!17 Check Valve. 

118 Check Valve Spring 

119 Check Valve Cap. 



125 Triple Valve Body 

126 Front Cap 

127 Side Cap 

128 Main Piston (includes No. 3). 

129 Veni Valve Piston (includes No. 45). 

130 Vent Valve Seat 

132 Vent Valve Spring. 

133 Main Cylinder Gasket 

134 Front Cap Gasket 

135 Front Cap Bolt (3 pieces). 

136 Side Cap Bolt (2 pieces). 
137" Quick Acjtion Valve 'Piston. 
138-139-20 Quick Action Valve, complete. 

140 Quick Action Valve Spring. 

141 Quick Action Valve Cap, 

142 Piston Stop. 

143 Piston Stop Screw (not shown). 



For "SjMoial" Triple Valve, S«e Plate Q 24. 
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Pump Governor. 



I^Vyv^v-^- 




. , .J^ 


ss 


^^'^ViW^VA^ 




■^ 




NOTB.»— These Goveraor$ are farniibed in TIU99 Stjl**^— Se« " Note " en .of>po»U« p9g^ 
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Pump Governoi*. 

Plate Q 7 shows the construction. It automatically shuts off thff supply of. steam to tb6 
pump when the dftired air pressure is obtained in the train pipe and reservoirs, and allows 
the pump to start again when the air pressure falls below the limit. 

Steam valve 5 is opened by steam pressure, but closed by air pressurjc on top of pi Aon' 

4 when train, pipe pressure has reached the limit (or which the governor is adjusted. When 
the train pipe press^jg-c uadernecUh the diaphragm 13, overcomes the tension of spring: 10. the 
duiphragm will rise, and admit frajn pipe pressure to the top of piston 4, thus forcing valve 

5 to descend and shut of! the flow of steam. When the train pipe pressure falls below the limit, 
spring 10 will force the .diaphragm to. its seat, thus cutting off the supply of air , to piston 4. 
The air niovr piston 4 will then escape through the small vent hole in the .body of governor, 
and allow steam pressure to open the. steam valve 5 and reach the pump. 

An opening is provided in the chamber under piston 4. for any leakage' of steam or air. 
Any necessary adjustment of the regulating spring 10. may be made by means of screw' 8 and 
lock nut 9. A small hole past the. steam valve always admits enough steam to keep .the 
pump from freezing. 

Parts of Pump Govefnoft 



PLATE Q 7. 



•1 Steam" Valve Body. (Specify Style A or C.) 
2 Air Valve (Chamber (Includes No 16}. 
8 Spring Casing. 
4 Piston (includes No. 24). 
6 Steam Valve. 
6 Steam Valve Guide. 
T Cap. 

8 Adjusting Screw. 

9 Jam Nut. 

IC Regulating Spring. 

1 1 Upper Spring Washer. 

12 Diaphragm Button. 
18 Diaphragm. 



K<». 

J4 Air Valve Seat 

16 Air Union Stud. 

17 Air Union Nut. 
IS Air Union Swivel. 

*ld Steam Uniou Nut. (Specify Style A or G) 
•20 Steam Union Swivel. (Specify Style A or C.) 

21 ScrcAV (6 pieces). 

S2 Drain Plug. 

•23 i>'team Unton Gasket. (Specify Style. A 
orC.) 

24 Piston King. 

25. Steam Union Swivel (Styl« B only). 

20 Key. 



•NOTE.— f^ump Governors are furnished in Three Styles. Orders for Complete Govembn. or 
for Aepalr Parts, Nos. 1, 19, 20, and 23, must always specify Which Style, the Plate, the Nnmber, 
and Vame of piece wanted. 

STTItB "A." ^"Governor for New York Na 1 Ptfmp or Westinghouse 6" or 8" .Pomp. 

8TTLE "B/* 1" Governor for New York No. « Pump. 

STVIiE "O." ^" Governor for We^inghouse 9>^" Piimp. 

"Nos. 1, 19, and 93 afe exactly^like for Govemors Stv}e A and Style B, and No. 20 is net used ia 
Style B Governor, ace No. 2d " 
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Duplex Governor* 

FLATS Q a. 



^ 




VOTE.— Tt)esCi;Goverii6n are furnished io Tlir«« 8tyl«t.— Se« ** Note" on oppoiite pagv. 
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Duplex Governor. 



Plate Q 8 shows the Duplex Governor, which is used ^hen special conditions o( service 
make it advisable to carry the standard train line pressure of 70 pounds in ordinary servic?, 
and a higher pressure when descending long grades with fully loaded trains. It can also 
be used when it is desirable ■ to control the pump by both train line and main reservoir 
pressures. 

The left hand portion is adjusted to operate at the low or normal train line pressure, and the 
.right hand portion at the high (train line or 'main reservoir) pressure, When both parts are 
connected to the tram line, a *X" Cut-out Cock (Fig. 5, Plate Q34) must be placed in the pipe 
leading to the low pressure, or left hand, part of the governor This cock must be closed when 
it is desired to carry the high pressure. 

As the operation of this governor is the $ame as the standard style, Plate Q 7, it is Unnece» 
sary to again describe its action. (See page 37.) 

Parts of Duplex Governor. 



•I Steam Valve Body. (Specify Style A or C.) 
8 Spring Casing (2 pieces), 
i Piston (includes No. 24). 

5 Steam Valve. 

6 Steam Valve Guide. 

7 Cap (2 pieces). 

8 Adjusting Screw (2 pieces). 

9 Jam Nut (2 pieces). 

10 Regulating Spriqg (2 pieces). 

11 Upper Spring Washjr (2 pieces). 
.12 Diaphragm Button (2 pieces). 

13 Diaphragm (2 pieces). 

14 Air Valve Seat (2 pieces). 
17 Air Union Nut (2 pieces). 



18 Air Union Swivel (2 pieces). 
*19 Steam Union Nut. (Specify Style A or C.) 
•20 Steam Union Swivel. (Specify Style A 
orC) 

21 Screw (6 pieces). 

22 Drain Plug. 

*23 Steam Union Gasket. (Specify Style A 
orC.) 

24 Pistoft Ring. 

25 Steam Union Swivel (Style B only), 

26 Key. 

27 Diaphragm Body (2 pieces). 

28 Siamese Fitting. 

29 Cylinder Cap. 



•NOTE.— Pump Governors arc furnished in Three Styles. Ordehs for Oomplete Governors, or 
for Repair Parts, Nos. 1, 19, 20, and 23, must always specify Which Style, the Plate, the Number, 
and Name of piece wanted. 

STYL E ',' A." 5^" Governor for .New York No. 1 Pump or Westinghouse 6" or 8" Pump. 

STYL E « B." 1" Governor for New York No. 2 Pump. 

STYLE " O." 1" Governor for Wesiloghouse Qj4" Pump. 

" Nos: 1, 19, and 23 are exactly alike for Governors Style A and Style B, and No. 20 is not used idf 
Style B Governor, sec Na 25." 
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Details of Brake Apparatus. 

rOR LOCOMOTIVE AND TENDER. 
PLATE Q 9. 




Fif.t 




Fie. 4 



^ 



n»a 
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Details of Brake Apparatus. 

rOR LOCOMOTIVE AND TENDER.. 
CULTS Q 9. 



PIO. 1. 


PIO. 6. 


.Am* Pump Lubricator. 


1 inch Cutout Cock Complete 


^PKka.. 


VmJOLM, 


Duplex Air Gauge. 


IS Body^ 
1* Pl^fr 




IS Nut 


Tta.^ 


l« Spring. 


K iodi Steam Valve Complete. Used 


17 Handle. 


wUh Njow I Pump 


™»- «• 


hbtaxlIl 


Tender Drain Cup Complete. 


't Hand Whe«L 


nbTAiu. 


^ Valv<; S^. 
t4V^Miig Nut. 


I. Tender Drain Cup. 
S Draio Cock. 


5 Packing Gland 




4 Nedt. Piece. 


yun^-TUa te >tcnl*rly upped for 1 './»/*.. .1 


.-7 qnfoo Nut 


<iai| l» uncd for IH --.«i|>e.Jf w apwiM. 


• Valve Bod J. 


Jia.^. 


•9 Unioft SwiVel 


10. Valve Stud 


IxlJif iV^ Angle Rttinst 


tl Screw. 


, 


la^asbef. 


ipw. ^. 


IS Socket 


•'^•Mkib Jlesenroir Union Compl«t«. 


14 Steam-pipe 'Swlrel.Riirg 


OBTA9N. 




9 Union Swivel 


KCk. 4. 


S Uhioit Nut. 


1 inch' Steam Valve Complete; Used 


i Uoion Stud. 


with No. 9 Pump. 


PIO. 10. 


• OBTAOA. 


1 inch Reservoir Union Compteca^ 


i Hand Wheel. 


OBTAIU. 


8 Valve Stem. 
4 Packing Nut 
ft Packing Gland 
« Neck Piece. 


1} Union Swivel 
» Union Nut. 
« Union Stud. 


7 Union Nut 


no. 11. 


-8 Valve Body 
•• Union Swivel. 


JV ioct* Reservoir Union Complete. 


*10 Valve Stud. 
11 'Screw. 


SBTAIIA 

9 Union Swivei* - 


IS Washer. 


i Union Nut 


IS Socket 


8 Union Stud. 


^4 Steam pipe Swivel 


^m.ifl. 


-• Aw M* tadotM fridi «p» f«l<«* teW AMMf«a. 


A«trii4-|nch Angle rating 
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Push Down Driver Brake Cylinder, 



PLATE Q 10. 







(oM9) 
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PiiW Up Driver Brake Cylinders. 



PLATE Q 14. 





^ OUTER FLANGES FULL. 


OUTER FLANGES REMOVED. 




DIA. tT«OKIt 






6 inches x 6 inches 






6 '• X 8 ' 








8 •• X e • 








8 •' X 7 • 






STANDARD 


8 " X 10 • 






SIZES. 


8 •• X 18 • 




Any site will be fur- 




10 '• X 6 ' 
10 •• X 8 • 
10 " X 10 • 




nished with outer flanges 






way. 




10 •• X 19 • 






19 '• X 8 • 








18 •• Jt 10 ' 








12 ♦• X 13 • 








14 «• X 10 " 








\ 14 '• X 18 •- 


/ 



The auMdetenjjth 
of cylinder body 
No. $ is always 
ab6ut 9 inchen more 
than the • actual 
stroke i^iven .here, 
as the piston occu- 
pies 3 inches. 



DETAILS. 



No. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 13). 

4 Stuffing Box Head. 

5 Flat. Head. 

6 Packing Nut. 

7 Cup Leather. 

8 Packing Spring. 



9 Cross Head. (Select style from Plate. 

Q17.) 

10 Follower. 

11 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut. 

14 Cylinder-head Bolt and Nut. 

15 Gasket. 
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TYPE "A" 



Pull Driver Brake Cylinder. 



PZJLTE Q IS. 



7 Q FairrtiiO iS 



[-10 10 

12 
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TYPE "A* 



Pull Driver Brake Cylinders. 



PLATE Q 15. 





OUTfiR FLANGES PULL 


OUTER FLANGES REMOVED ^ 




DUL mtMUL 






6 inches x 6 inches 






6 '• X 8 • 








8 •• X 6 • 






STANDARD 


8 •• X 7 • 
8 " X 10 ' 






SIZES. 


8 •• X 12 • 




Any size will be fnr- 




10 •' X 6 • 
10 " • X 8 




oished with outer flanges 




10 '• X 10 • 




removed, if ordered that 




10 '• X 13 




way 




12 •• X 8 • 








12 - X 10 • 








19 •• X 12 • 
14 •• X 10 • 








^ .14 •• X 12 • 




/ 



The oiUsidelmgeh 
of cylinder body 
No. 2 is always 
about 2 inche* more, 
than the actual 
stroke given here, 
as the piston occu<> 
pies 2 indies. 



Na 

2 Cylinder Body. 

3 Piston and Rod (includes No, 13). 

4 Stuffing Box Head. 

5 ^ack Head. 

6 Packing Nut: 

7 Cup Leather. 

8 Packing Spring. 

9 Cross Head. (Select style from Plate 

Q 17.) 



DETAILS 

No, 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut 

14 Cylinder-head Bolt and Nut 

15 Gasket 

16 Release Spring. 
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TYPE "D* 



Engine Truck Brake Cylinder. 



n-ATE Q 16. 



^ "?J 




^5^"— ^ 


' 


h 


^ 






^^^ 




1 




-L 





Note:— The flexible hose for connecting this cylinder with the pipe leading to the 
Triple Valve, is shown on Plate Q 34, 
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TYPE "D" 



Engine Truck Brake Cylinders. 











PLATE Q f^ 






DIJL 




mOKB. 




6 inches 


X 


6 inches 




6 




X 


8 " 


STANDARD 


8 




X 


7 " 


SIZES.^ 


8 




X 


13 ♦• 




10 




X 


8 '• 




10 




X 


10 •• 




10 




X 


12 ♦* 



The ofUstdf length of cyhn> 
der body No 2 is always about 
8 inches mnre than the actual 
stroke given here, as the piston 
occupies 2 inches. 



I^rAflLS. 



fCa 

a Cylinder Body.« 

3 Piston and Rod (includes N o. 1 3 only). 

4 Forked Head. 

5 Back Head. 

6 Release Spring. 

7 Cylinder-he^ Bolt and Nut. 

8 Gasket. 

9 Push-rod Holder. 



No. 

10 Follower. 

1 1 Packing Leather. 

12 Expander. 

13 Follower Stud and Nut. 

14 Push Rod, complete. 

15 Oil Plug (not shown). 

16 Push-rod Holder Pin, with Cotter. 

17 Push-rod Pin. with Cotter. 
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Cross Heads. 



Bcei. 



fiiffii 



o 



m 



^ 



VLATB Q 17. 
BC65. 




C?) 



'siii 



BC64. 







-«=- 






BC 63. 



J 4:^ 



\~ 




-^ 



:;ii 



? 



BCd7. 




B C 66. 




(^! 



BC 62. 







■^^ 



13 



'§) 
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Gross Heads. 



TULTE Q 


17. 


Fig. BC. 


61. 


Fig. BC. 


62. 


Fig. BC. 


68. 


Fig. BC. 


64. 


Fig. BC. 


65. 


Fig. BC. 


66. 


Fig. BC. 
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Reservoirs* 

PLATE Q 18. 




Fig. 2. 



F.-5.3 
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Reservoirs. 

PLATE Q 18. 





18 


' xlOO 




70^ ' 


* X 41 




20J< ' 


' X 84 


PIG.1. 


»|< • 


* X 34 


Main Reservoir 


MX • 


' X 41 




24>< • 


* X 34 




24J< ' 


* X 41 




26>i • 


' X 41 




Uj< * 


< X 96 



16 inches. X 136 inches,- caftacity abont 34,000 cntric inches. 

" " 34,000 *• 

" 12,000' " 

'• 26,000 

•• •• 11,000 '* 

*• 14,000 

" " 14,000 

" 17,600 '" 

" 30,000 

" 60,000 



NOTE.— Main Reservoir capacity for Passenger Engines should not he less than 16,000 cubic 
inches, and for Freight Engines 20,000,to 40,000. according to the number of air brake cars to be handled. 

FIG. 2. 

16 inch, by 33 inch Auxilta^' Reservoir. (For use with 14- inch brake.cy1indcrs.) 

FIG. 3. 

14 inch fay 33 inch Auxiliary Reservoir. (For use with 13 inch brake cylinders.) 

nG.4. 

13 inch by 38 inch Auxiliary Reservoir. (For use with 10 inch brake cylinders.) 

PIG. 6. 

10 inch by 34 inch Auxiliary Reservoir. (For use with 8 inch Tender and Truck 
brake cylinders.) 

FIG. 6. 

Reservoir Drain Cock. 

FIG. 7. 

Automatic Drain Cock. (For main reservoir only. For details of this cock, 
see PUle Q 84, fig. 7) 

FIG. 8. 

10 inch by 38 inch Auxiliary Reservoir. (For use with 8 inch Driver brake cylinders.) 

FIG. 9. 

16 inch by 43 inch Auxiliary Reservoir. (For use with 16 inch Driver brake cylinders.) 
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Tender Cylinders. 

VULTE Q 19. 




NOTE.— If, when empty, the Tendec weighs SS,000 lbs. or less, use the 8 inch Tender Cylinder and a 
10 inch by 24 inch Auxiliary Reservoir. On all Tenders aboie that weight use the 10 inch Tender Cylindec 
and 12 inch by 88 inch Auxiliary Reservoir. Tenders should have a braking power eqaal to 90 j( of their 
empty weight. 



60 



Digitized by VjOOQ IC 



Tender Cylinders. 



TXJLTB Q 19. 



FIO. 1. 
Eisht-iBoh Flat BMd Tradar OjHaOmr, oonplito. 

FIO. a. 
TtB-laeh Flat Baad Taadar OjUndar, oonplit«. 



DETAZLa 



8 Cylinder Body. 

8 Piston and Rod (includes Na 10). 

4 Back Head. 

6 Flat Head. 

6 Follower. 

7 Packing Leather. 



8 Expander. 

9 Release Spring. 

10 Follower Stud and Nut 

11 Cylinder-head Bolt and Nut 

12 Gasket 

13 Plug. 



Fia. 8. 
E:^Miic> Fttrk«4 BMd TMid«r Ojliiidmr, oomptoto. 

FIO. 4. 
T»n-iBOh Forked Bead Tender Ojlinder, oomplete. 



DETAILa 



8 Cylinder Body. 

8 Piston and Rod (includes Na 10). 

4 Back Head. 

5 Forked Head. (Specify length wanted.) 
« Follower. 

7 Packing Leather. 



No. 

8 Expander. 

9 Release Spring. 

10 Follower Stud and Nut 

1 1 Cylinder head Bolt and Nut 

12 Gasket 
18 Plug. 
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"Special'* 8 inch Passenger Car Apparatus. 

For Narrow Gauge and Small Passenger Cars, weighing less than 82,000 lbs., when 
empty, provided the total brake power amuunts to 90^ of the car weight, and is equally 
distributed to every wheel 

FI.ATB Q aO. 




0=* 



KoTE >-With this apparatus, the style " P " Triple Valve, Plate Q 6, should be used. 
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"Specfal" 8 Inch Passenger Car Apparatus. 

TlsATB Q 20. 
Na 1. ** Special * Car Cylinder, Reservoir and Triple Valve, complete. 
DETAILS. 



3 Cylinder Body. 

8 Piston and Rod (includes No. 5). 

4 Back Head. 

6 Fo]lowe^ Stud and Nut 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 



10 Reservoir (includes Nbs. 11. 12, and 16). 

11 Drain Plug. 

12 Reservoir Stud and Nut. 

13 Cylinder-head Bolt and Nut. 

14 Cylinder Gasket. 

16 Triple Valve Gasket 

16 Oil Plug. 

17 Cross Head. 



For Triple Valve, see Plate Q 6. Style "P." 
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Ten Inch Car Cylinder. 

For Cars weighing, when empty. 32,000 to 50,000 lbs., provided the total brake power 
amounts to \iO% of the car weight, and is equally distributed to every wheel 

PLATE Q ai. 




Not?':— The style *' P" Triple Valve. Plate Q 6, must be used with this cylinder. 
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Ten Inch Car Cylinder. 



PLATE Q 21. 



Na 1. Ten inch Car Cylinder, complete. 



DETAILS. 



No. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 11). 

4 Back Head. 

.5 Forked Head (includes 2 of No. H). 

6 Cross Head. 

7 Gasket. 

8 Follower. 



No. 

9 Packing Leather. 

10 Expander. 

11 Follower Stiid and Nut. 

12 Release Spring. 

13 Cylinder-head Bolt and Nut. 
14. Triple-valve Bolt and Nut. 
15 Triple-valve Ca.sket. 



For Triple Valve, see Plate Q 6, Style " P." 
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Twelve Inch Car Cylinder. 



For cars weighing, when empty, over 50,000 and not more than 70,00Cf lbs . provided the total 
J)rake power amounts to 90^ of the car weight, and is equally distributed to every wheel. 



PLATS Q aa. 




NOTE.— The " Special " Triple Valve, Plate Q 24, must be used with this cylinder. 
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Twelve Inch Car Cylinder. 



PLATE Q aa. 



No. 1. Twelve inch Car Cylinder, complete. 



DETAILS. 



No. 

S Cylinder Body. 

8 Piston ^nd Rod (includes No. 11). 

4 Back Head 

5 Forked Head (includes No. 16 and 2 of 

No. 14). 

6 Cross Head. 

7 Gasket. 

8 Follower. 



No. 

9 Packing Leather. 

10 Expander. 

1 1 Follower Stud and Nut 
13 Release Spring. 

13 Cylinder-head Bolt and Nut, 

14 Triple- valve Bolt and Nut 

1 5 Triple- valve Gasket 

16 Triple-valve Stud and Nut 



For Triple Valve, see Plate Q SJ4. 
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Fourteen Inch Car Cylinder. 

For cars weighing, when empty, oyer 70.000 lbs., provided the total brake power amounts 
to &0% of the car weight, and is equally distributed to every wheel. 

PLATE Q 23. 




NOTE.— The *' Special " Triple Valve, Plate Q 24. must be used with this cylinder. 



68 



Digitized by VjOOQ IC 



Fourteen Inch Car Cylinder. 



PLATE Q 23. 



Na I. Fourteen inch Car Cylinder, complete. 



N«. 

d Cylinder Body. 

8 Piston and Rod (includes No. 11) 

4 Back Head. 

5 Forked Head (includes No. 16, and 2 

of No. 14) 

6 Cross Head. 

7 Gasket 

8 Follower,, 



9 i'acking Leather. 

10 Expander. 

11 Follower Stud and Nut. 

12 Release Spring. 

13 Cylinderrhead Bolt and Nut. 
U Triple-valve Bolt and Nut. 
15 Triple-valve Gasket. 

ir» Triple-valve Stud and Nut. 



For Triple Valve, «ee Plate Q 24. 
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Parts of 
** Special" Quick- Action Triple Valve. 

for 12 inch and 14 inch Car Cylinders. 
FLATE Q 24. 



8 Main Piston Ring. 

9 Slide Valve Spring. 
20 Rubber Valve SeaL 

28 Strainer. 

29 Union Nut 

30 Union Swivel. 

31 Union Gasket. 
S'2 Drain Plug. 

45 Vent Valve Piston Ring. 
49 Graduating Valve Spring. 
64 Slide Valve. 
06 Graduating Valve. 
71-181-20 Vent Valve, complete 

117 Check Valve. 

118 Check Valve Spring. 

119 Check Valve Cap. 
126 Front Cap. 



No. 

130 Vent Valve Seat 
132 Vent Valve Spring. 
133. Main Cylinder Gasket 

134 Front Cap Gasket 

135 Front Cap Bolt (3 pieces). 

136 Side Cap Bolt (2 pieces). 

137 Quick Action^Valve Piston. 
138-139-20 Quick Action Valye. complete. 

140 -Quick Action Valve Spring. 

141 Quick Action Valve Cap. 

142 Piston Stop. 

143 Piston Stop Screw (not shown). 

151 Triple Valve Body. 

152 Main Piston (includes No. 3). 

153 Vent Valve Piston (includes No. 45). 

154 Side Cap. 

156 Vent Valve Piston Spring. 
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Details of Passenger Car Brake Apparatus. 

PLATE Q 26. 




FJ6.2 



f .g. 3. 




F.g. 7. 



4 


4T 

T 


1 






I 


3 


1-^ 



•^=^ 



8 
-\ ^ 



Fig. 4. 



F.g.5. 



/^ 



Fig.e 





Fig. 9 



BRAItCH PIK SIMNPM PfPC 



Fw.ia 
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Details of Passenger Car Brake Apparatus. 



FLAtE 9 -Is. 



no. 1. 

Standard I inch Hose and Coupling, com' 
pletf. (Order in pairs ) 

ti« Pio. a. 

1 Standard I inch Coupling. 

(Order in pairs) 
9 Packing King. 

no. 9. 

Standard I inch Hose. 

no. 4. 

I inch by U inch Hose Nipple 

N» no. B. 

) Hose Clamp. 1 inch. 

2 Hose<lamp'Bolt. 

no. 6. 

I inch Dummy Coupling. 

no. 7. 

1 inch by (| inch Angle Cock, complete. 



1 Bofdy. 

2 Plug, 
8 Capk 

4 Spring. 

5 Handle. 

6 Reducer. 



no. 8. 

I inch Cut-out Cock; complete 

M«.. OBTAUA 

13 Body. 

14 Plug. 

15 Cap. 

16 Spring. 

17 Handle 

no. 9. 
No. 1. Conductor's Valve, complete 

No. OSTAILa. 

3 Body. 

3 Plug. 

4 Cap. 

5 Spring. 
*5 Stop. 

7 Escutcheon. 

8 Handle. 

9 Nut. 

no. 10. 

No. I. 1 inch Cu Drain Cop; tomplcie. 



87 Body. 

8 Union SwiveT. 

4 Uiiion Nut 

6 Union Gasket. 

S5 Strainer. 

36 Spider. 

82 Plug. 



73 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Air Signal Apparatus. 



PLATE A 8. 



nc. 1. 
No. 1. Car Discharge Valve, complete. 

No. DeTAIL& 

2 Body. 

3 Stem. 

4 Spring. 

5 Handle. 

6 Stop Pin. 
r Cap. 

8 Union Nut. 

9 Union Swivel. 
10 Union Gasket. 

FIG. 2. 
No. 1 . Signal Valve, complete. 



no: 3. 

No. 1. Reducing Valve, complete. 

No. DETAILS. 

2 Body. 

3 spring Cap. 

4 Valve Stud. 

5 Supply Valve. 

6 Diaphragm PlaU. 

7 Diaphragm. 

8 Diaphragm Nut. 

9 Diaphragm Spring. 
10 Supply-valve Spring. 



FIG. 4. 

Signal Whistle, complete. 
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Details of Signal Apparatus* 

PLATE Q ae. 




ng.i. 




r«,4. 



■B3. a 




r».a 



Fig.O. 



r%.io 
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Details of Signal Apparatus. 



piiATE Q as. 



FIO.l. 

>tandard Signal Hose and Coupling, 
complete (Ofder in pairs.) 


pia. 7. 

No. 1. Signal Pipe Strainer, complete. 

No. ™^ 


7IO. a. . 

«o. 

1 S^nal Coupling, complete. (Order in 

pairs.) 
3 Packing Ring* 


2 Body. 

8 Union Swivel. 

4 Union Nut. 

5 Gasket. 

FIO. 8. 

No. I. i inch Cut-out Cock, complete. 


Standard Signal Hose. 

no. 4. 


DBTAOM. 

No 

2 Body 
8 Plug. 

4 Cap. 

5 Spring. 

6 Handle. 


ffo. 

1 Hose Clamp. 
$ Hose-clamp Bolt 


FiO. 9. 
No. 1. } inch Cock, complete. 


PIO. 6. 
1 inch by | inch Hose Nipple. 


dstaha 

No. 

2 Body. 

3 Plug. 

4 Cap. 

6 Spring. 
6 Handle. 


P10,«. 


na. 10. 


1 inch Angle Fitting. 


Signal Dummy Coupling, 
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Narrow Gaqge Freight Car Cylinder, 
Reservoir and Triple Valve. 

(6 INCH.PIAMETER BY & INCH' STROKE.) 



For cars weighing, when empty, 15,000 lbs. or less, provided the total brake power 
amounts to 70^ of the car weight, and is equally distributed to 'every wheel 



PIiATB Q 27. 




NOTE.--The Style " F " Triple Valve, Plate Q 6, must be used for this apparatus. 
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Narrow Gauge Freight Car Cylinder, 
Reservoir and Triple Valve. 

(6 INCH DIAMETER BY 8 INCH STROKE.) 
PLATE Q 27. 

No. 1. Narrow Gauge Car Cylinder, Reservoir and Triple Valve, complete. 



DETAILS. 



Ko. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 0). 

4 Back Head. 

5 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 

For Triple Valve, see Plate Q 6, Style FJT 



10 Reservoir (includes Nos. 11-12 and 16) 

1 1 Drain Plug. 

12 Reservoir Stud and Nut. 

13 Cylinder-head Bolt and Nut. 

14 Cylinder Gasket. 

15 Triple-valve Gasket. 

16 Oil Plug. 
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"Special" Narrow Gauge Freight Car Cylinder, 
with Detached Auxiliary Reservoir and Triple Valve. 

(G INCH DIAMETER BY 8 INCH STROKE.) 

For cars weighing, when empty, 1?,000 lbs. or less, provided the total brake power 
amounts to 70 % of the car weight, and is equally distributed to every wheel. 

PUITE Q 28. 




NOTE.— The Style "F" Triple Valve, Plate Q 6, must be used for this apparatus.. 
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•'Special" Narrow Gauge Freight Car Cylinder, 
with Detached Auxiliary Reservoir and Triple Valve. 



(6 INCH DIAMETER DY 8 INCH STROKE.) 



PLATE Q 28. 



"Special" Narrow Gauge Car Cylinder, with Detached Auxiliary Reservoir and Triple 

Valve, complete. 



DETAILS. 



4o. 

1 Brake Cylinder, complete. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 


Na 

10 Gasket . 

n Cylinder-head Bolt and Nut. 

13 Flat Head. 


4 Back Head. 

5 Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 

8 Expander. 


13 Special Auxiliary Reservoir (includes 

Nos. 14 and 16). 

14 Drain Plug. 

15 Triple-valve Gasket. 

16 Reservoir Stud and Nut 


9 Release Spring. 





For Triple Valve, see Plate Q 6, Style " F." 
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Standard Freight Car Cylinder, Reservoir 
and Triple Valve. 



(8 INCH DIAMETER BY 12 IKCIl STROKE.) 



For cars weighing, when empty, over 15.000 and not more than. 40^000 Ib&, providedf! 

the total brake power amounts to 70% of the car weight, and 

ts equally distributed to every wheel 



PI4ATB Q 29. 




13 



12 



MOTE.— The Style ''F -Triple Valve,. Plate Q «. must be used for thU apparatus. 
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Standard Freight Car Cylinder, Reservoir 
and Triple Valve. 



(8 INCH DIAMETER BY 12 INCH STKOKE.) 



PLATE Q 29. 



No. 1. Standard Freight Cylinder, Reservoir and Triple Valve, complete. 



DETAILa 



No. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 Back Head. 

5 Follower Stud and Nut. 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 



10 Reservoir (includes Nos. 11-13 

and 16). 

11 Drain Plug. 

12 Reservoir Stud and Nut. 

13 Cylinder-head Bolt and Nut 

14 Cylinder Gasket 

15 Triple-valve Gasket. 

16 Oil Plug. 



For Triple Valve, see Plate Q 6. Style " F" 
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"Standard Special** Freight Car Cylinder, 

with Detached Auxiliary Reservoir and Triple Valve. 

(8 INCH DfAMKTER BY 12 INCH STROKE.) 

For cars weighing,- when empty, over 15,000 and not more than 40,000 lbs., provided the 

total brake power amounts to TOfr' of the car weight, and 

is equally distributed to every wheel. 

PLATE Q 30. 
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'•Standard Spedar* Freight Car Cylinder, 
with Detached Auxiliary Reservoir and Triple Valve. 

(8 INCH DIAMETER BY 12 INCH STROKE.) 

riff. 1. Standard Freisht Cylinder, with Detaclied Auxiliary Reservoir 
and Triple Valve, complete. 



DETAIIiS. 



1 Bralce Cylinder, complete. 

2 Cylinder Body. 

8 Piston and Rod (includes No. 5). 

4 Back Head 

5 Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 



No. 

10 Gasket. 

11 Cylinder-head Bolt and Nut. 

12 Flat Head. 

13 Special Auxiliary Reservoir (includes 

Nos. Handle). 

14 Drain Plug. 

15 Triple- valve Gasket. 

16 Reservoir Stud and Nut 



For Triple Valve, see Plate 6, Style " F." 



Fiff. 2. Forked Head Brake Cylinder, complete. 
.DETAIIi& 



No. 

2 Cylinder Body. 

3 Piston and Rod (includes No. 5). 

4 ^ack Head. 

6 Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 



No. 

8 Expander. 

9 Release Spring. 

10 Gasket. 

11 Cylinder-head Bolt and Nut 

12 Forked Head. 
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"Special" Freight Car Cylinder, Reservoir 
and Triple Valve. 

(8 INCH DIAMETER BY 8 INCH STROKE). 

PULTS Q 31. 




NOTE. — ^This Cylinder and Reservoir should oply be used where it is not possible 
to apply the apparatus shown on Plates Q 29 and 30. They develop as much power, but 
the stroke is shorter. 

The Style "F" Triple Valve, Plate Q 6, must be used for this apparatus. 
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"Special" freight Car Cylinder, Reservoir 
and Triple Valve, 

(S INCH DIAMETER BY 8 (NCH STROV<) 
PLATE Q SI. 

No. f. *• Special" Freight Cylinder and Rescrvoir^fwith Triple Valve, compl<t«t 



nETAIL& 



2 Cylinder Body. 

A Piston and Rod (includes No. 5). 

4 Back Head 

ft Follower Stud and Nut 

6 Follower. 

7 Packing Leather. 

8 Expander. 

9 Release Spring. 

For. Triple Valve, see Plate Q 6. Style "f 



10 Reservoir (includes Nos. 11-12 and t9j. 

11 Drain Plug 

12 Reservoir Stud and Nur. 
l:t Cylinder-head Bolt and Nut 
14 Cylinder Gasket. 
16 Triple-valve Gaskeu 
16 Oil Plug 
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'^Twln Cylinder*' Freight Car Brake Apparatus, 
with Detached Auxiliary Reservoir and Triple Valve. 

(rtlNCH DIAMETER BV 8 INCft STROKE,) 

For cars weighing, when empty, over 15,000 and not more .than 40,000 lbs., provided 

the totaJ brake power amounts to 70^ of the car weight, and 

is equal! V distributed to every wheel. 

PLATE Q 92. 




Note. — The Twin Cylinder equipmeni is only for use upon freigbl cars which are so consiructed 
that the standard single cylinder brake cannot be used. The cylinders acr. 'Usually so placed ihai 
one is near each truck. Larger sizes can be furnished if necessary 

The Style "F" Triple Valve, Plate Q C, must be used for this apparatus 
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•Twin Cylinder •• Freight Car Brake Apparatus, 

with Detached Auxiliary Reservoir and Triple Valve. 

(6 INCH DIAMETER BY 8 INCH STROKE.) 

PI.ATE Q 32. 

"Twin Cylinder " Freight Car Apparatus: Cylinders with Detached Auxiliai;y Rcservorr 
and Triple Valve, complete. 



DETAILS. 



1 Brake Cylinder, complete. 

2 Cylinder Body. 

3 Piston and Rod (includes Na 5). 

4 Back Head. 

6 Follower Stud and Nut. 

6 Follower. 

7 Packing Deather. 

8 Expander. 

9 Release Spring. 



10 Gasket 

1 1 Cylinder-head Bolt and Nut. 

12 Flat Head. 

13 Special Auxiliary Reservoir OncludeS' 

Nos. 14 and 16) 

14 Drain Plug. 

15 Triple- valve Gs^sket. 

16 Reservoir Stud and Nut 



For Triple Valve, see Plate Q 6, Style " F" 
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Details of Freight Car Brake Apparatus. 

PLATE Q 88. 




F«.9. 



Fig.e. 




Fig.a 



For Special Drain Oup, lee PlAte Q 34* 



r«.i2 
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Details of Freight Car Brake Apparatus. 



PLATE Q 33. 



FIQ. 1. 



U inch Hose and Coupling, complete. 
(Order in Pairs.) 

PIG-. 2. 

Ho. 

1 Standard l\ inch Coupling. 

(Order in Pairs/) 

2 Packing Ring. 

FIG. 3. 

Standard U inch Hose. 

pia.4. 

IJ inch Hose Nipple. 

FIG. 0. 

No. 

1 li inch Hose Clamp. 

2 Hose-clamp Bolt. 

Fia.6. 

U inchr Angle Cock, complete. 

OQTAXUk 

Na 

1 Body. 

2 Plug. 
8 Cap. 

4 Spring, 
ft Handle. 

FIG. 7. 
U inch Cut-out Cock, complete. 

OBTAIL8. 

Ho. 

8 Body, 

9 Plug. 

10 Cap, 

11 Spring, 

12 Handlp. 

na.e. 

li inch Coupling Hook. (See Pig. IS.) 



PIG. 9, 

No. 1. H inch Drain Cup, complete. 

SBTAIZA 

Mo. 

37 Body. 

^ 8 Union Swivel. 

4 Union Nut 

5 Gasket, ' 

35 Strainer. 

36 Spider.; 
32 Plug. 

PIG. 10. 
Release Valve, complete. 

DBTAXIA 

Kb. 

23 Cylinder. 

24 Stxid. 

25 Vent Valve. 

26 Spring. 

27 Handle. 

28 Pin. 

29 Cotter 

PIG. 11. 
Pressure Retaining Valve, complete. 

DBTAII.& 

No. 

2 Body (includes Nos. 5-6-7 and .8), 

3 Case. 

4 Weight. 

5 Handle. 

6 Plug. 

7 Cap. 

8 Spring 

FIG. 12. 
^ Coupling Groove Cleaning Tool 
FIG. 13. 
U inch Dummy Coupling. 
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Extra Details. 



FLATE Q 84. 




F«.1._ 




Fi^2, 




Fi«.e, 




RJ..7. 



<C:^= 




92 



Digitized by VjOOQ IC 



Extra Details. 



TJsATB Q 34. 



PIO. I. 

Special Drain Cup. complete. (See the 
Note below.) 

ViBtAWB. 

No. 

49 Body. 

50 Strainer. 
82 Drain Plug. 

Fio. a. 

Safety Valve, complete. 



2. Body. 

3 Regulating Nut. 

4 Gap. 

5 Spring. 

6 Valve. 



no. 6. 

i-inch Cut-out Cock for Duplex Governor. 

no. 6. 

Special Hose Connection, for use with 
Engine Truck Brakes. 

PIO. 7. 

Automatic Drain Cock, complete (for 
Main Reservoir).- 



12 Body. 

13 Handle. 

14 Cap. 

15 Valve Scat 

16 Valve. 

17 Pin. 



NOTE.— Our standard drain citp (Fig. 9, Plate Q 33) should, be used in all cases where it can be 
placed in the normal position, i. e., with the branch pipe opening at the bottom^ 

On some hopper-bottom cars, however, where the detached cylinder has to.be placed high up 
at the end under the hopper, it often become! necessary to place the drain cup in an inverted position, 
with the branch pipe led from the top. In such cases, (he Special Drain Cup must be used, as our 
standard drain ciip will not work well when inverted. 
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Cam Driving Wheel Brake. 



STYLE A. 




STYLES OF DRIVER BRAKES. 

FbR BIOBT WBSBL PASSBMQBR BNQIHBB, AMD FOU& WBBBL SWTtOSMBB, 

STYLE A. Cam Spread Brake as above, on* two pairs of wheels, 
STYLE H. Outside Equalized Pull Brake, on forward side of two pain of wheels. 
See opposite page, 

FOB TBM WHBm.imB, M0OX7U AMD SIX WHBBL SWRCBBBS. 

STYLE F. See opposite page. 



FOB 00M80LIDATI0N 1 

STYLE G. Same as opposite page, except on four pairs of wheels. 

FOB THB FBOMT TBUOB OF BM OIMB. 

STYLE K. Engine Truck Brake Fixtures (Levers, Shoes, etc). 
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STYLE H. 

Outside Equalized Brake on 2 Pairs of Driving Wheels. 




STYLE F. 

Outside Equalized Brake on 3 Pairs of Driving Wheels, 
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Schedules of Equipments. 



iOMIDULI l/ttoaHQtive Equipment voUkoui priver Brake Apparatos :' for JLocoidotiTes not 
It* provided with brakes acting upon the Driving Wheels : 

1 No. 2 Duplex Air Pump, complete with Oil Cups, Drain Cock, and Wrenches. 

1 Positive Discharge Engineer's Brake Valve, complete With Supplementary. Reservoir 

. and 1 inch Cut-out Cock. 

1 1 inch Pump Governor (Platd Q 7, Style B\. 

1 1 inch Steam Valve. 

1 Duplex Air Gauge. 

I 1 inch Reservoir Union. 

1 X% inch Reservoir Union. 

1 Automatic Drain Cock for Main Reservoir. 

1 Pair 1 inch x 22 inch Complete Coupling HOse. 

8 1 inch X 1^ inch Angle Fittings. 

1 1 inch Stop Cock, 

1 1 inch Dummy Coupling. 



•CHIDULI Full Locomotive Equipment, mcluding parts for operating Driving Wheel Brakes^ 
■ 9* corresponding to Westinghoiise Schedule A 1. This equipment is same as^ 

Schedule E X, with the following parts added 

2 Driver Brake Cylinders of suitable size and kind. 

1 Auxiliary Reservoir of size required. 

1 Reservoir Drain Cock. 

1 Triple Valve (Plate Q 4 or Q 5) with Bracket and Nipple. 

1 k inch Cutout Cock. 

1 1 inch Drain Cup. 
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_ «• Tender Equipment, corresponding to Wcstinjrhousc Schedule 13 I. 



1 Tender Brake Cylinder, of size and kind required. 

J Auxiliary Reservoir of size required. 

I Reservoir Drain Cock. 

1.. Triple Valve (Plate Q 4) with Bracket and Nipple. 

1 } inch Cut out Qock. 

1. 1 inch Tender Drain Cup complete with Drain Cock 

1 1,J^ inch Angle Cock with 1 inch Reducer. 

1 Pair 1 inch x 22 inch Complete Coupling Hose. 

1 1 inch X li inch Angle Fittixig. 

I 1 inch Dummy Coupling. 



8CHKDUkC-]>Hver Brake Apparatus (parts to operate Driving Wheel Brakes when the latter 
*' ^' are added to engines already e\]uipi>ed for operating train brakes only), corres- 

ponding to Wcstinghousc Schedule 13 1. 

2 Driver Brake Cylinders of suitable size and kind. 
1 Auxiliary Reservoii; of size required.- 
1 Reservoir Drain Cock. 



1 Triple Valve (Plate O 4 or Q 5) with Bracket and Nipple. 
I J inch Cut-out Cock. 
• 1 1 inch Drain Cup. 



8CHCDUUE Engine Truck Brake Apparatus, (parts to operate brakes acting upon the Engine 
T A. . ^ Truck Wheels, when the engine is otherwise fully equipped), corresponding to 
Westinghouse Schedule D 2. 

i Engine Truck Brake Cylinder of size and kind required. 

1. Auxiliary Reservoir ol size required. 

1- Reservoir Drain Cock. 

1 Triple Valve (Plate Q i ) with Bracket and Nipple. 

1 i inch Cut-out Cock. 

1 1 inch Drain Cup. 

1 Piece 1 incli x 22 inch Hose with suitable connections. 



*^P^C*J»^* Parts for Qianging Pressure, similar to Westinghouse Schedule "U. 

1 Set of parts to change the Standard Governor < Plate Q 7) to a Duplex "Governor ( Plate QS), 

1 J inch Cut out Cock for Governor, 

2 Safety Valves (one each lor driver brake cylinders and tender cylinder). If the engine is- 

equipped with front truck brakes, one more Safetj* Valve will be lurnished lor the front 
trucK cylinder. 
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****l'c!''' ^"*^ Paneivr Car Equilpment, for can weigliii« less than 88,000 lbs. 

1 Special 8 tneb Car Cylinder and Reservoir (Plate Q SO), complete with Quick Action Tn>l« 

\%lve (Plate 6 6.' Style P). 

I f inch Conductors Valve. 

1 Pair 1 inch x ii inch Complete Coupling Hose. 

H U inch Angle Cocks with 1 inch Reidttcers. 

1 "1 inch Cut out Cock. 

1 Reservoir Drain Cock. 

1 1 inch Car Drain Cud. 

9 1 inch Dummy Couplings. 



•ONEDULK SUndard Pasuoger Car Equipment, (f«ir cars weighing from 3a,00;> to 50,000 Iba-X 
A 0« corresponding to VVestinghouse Schedule C 1. 

1 10 inch Car Brake Cylinder. 

1 IS inch X 33 inch Auxiliary Reservoir. 

1 Quick Action Triple Valve (Plate Q 6, Style P), and Gasket No. 15 (Plate Q 21). 

1 ii inch Conductor's Valve. 

1 Pair 1 inch x 22 inch Complete Coupling H(^se. 

S li inch Angle Cocks with 1 inch Reducers. 

1 1 inch Cut-out Cock. 

1 Reservoir Drain Cock. 

1 1 inch Car Drain Cup. 

2 X inch Dummy Couplings. 



•CHKDULE Large Paaacnger Car Eqdpmeat, ((or cars weighing over 50,000 and up to 70,000 

K Oa lbs.), corresponding to Westinghouse Schedule R. 

1 18 inch Car Brake Cylincler. 

1 14 inch X .33 inch Auxiliary Reservoir. 

I Special Quick Action Triple Valve (Plate Q 24X and Gasket No. 15 (Plate Q 82). 

1 I inch Conduptor's Valve. 

1 Fair 1 inch x 22 inch Complete Coupling Hose. 

2 H inch Angle Cocks with I inch Reducers. 
1 1 inch Cut-out Cock. 

1 Reservoir Drain Cock. * 

1 1 inch Car Drain Cup. 

8 1 inch Dummy Couplings, 

•CHCOULt "Special'* Passenger Car Equipment, (for cars weighing over tO.ooO lbs.), cor- 
M C» responding to Westinghouse Schedule P. 

1 14 inch Car Brake Cylinder. 

I 16 inch x .33 inch Auxiliary Reservoir. 

1 Special Quick Attion Triple Valve (Plate Q 24), and Gasket No.4§. (Plato Q 2.3). 

1 t inch Conductors V.tIvc. 

1 Pair 1 inch x 22 inch Complete Coupling Hose. 

2 1^ inch Angle Cocks with 1 inch Reducers. 
I 1 inch Cut-out Cock. 

I Reservoir Drain Cock. 

1 1 inch Car Drain Cup. 

8 1 inch Dummy Couplings. 



98 



Digitized by VjOOQ IC 



•CHIbULI ^Standard" Freight Car Equipmcm tCombined Apparatus) (lor cars weighing 

F* over 15,000 and not more, than 40,000 lbs ), corresponding to Westinghouse 

Schedule H I. 

1 Standard Freight Cylinder, Reservoir, and Triple Valve, complete (Plate Q 89). 
1 Pressure Retaining Valve. 

1 Release Valve. 

1 U inch Car Drain Cup. 

2 li inch Angle Cocks. 
,1 li inch Cutout Cock 

I Pair li inch z 22 Inch Complete Coupling Hose. 



SCHEDULE <* Standard Spedal" Freight Car Eqtiipment (DeUChed Apparatus) (for Cars 
• F. weighmg over 1^,000 and not more than 40,000 lbs.), corresponding to Westing- 

house Schedule H 2. 



I Freight Cyhnder (either Fig. I or Fig. 2 Plate Q .30). 

I Detached Auxiliary Reservoir and Triple Valve (Plate Q 30). 

1 Pressure Retaining Valve. 

1 Release Valve. 

1 li inch Car Drain Cup. 

2 li inch Angle Cocks. 
1 if inch Cut-uut Cock. 

I Pair li inch x 22 inch Complete Coupling Hose. 



•CHEOULB "Special"' Freight Car Equipment (Short Stroke Apparatus) (for use when there is 
8 F. not room for the standard length), corresponding to Westingh«»use Schedule H 3. 

I Short Stroke Cylinder. Reservoir, and Triple Valve, complete (Plate Q 31^. 

I Pressure {Retaining Valve. 

1 Release Valve. 

1 li inch Car Drain Cup. 

2 li inch Angle Cocks. 
1 li inch Cut-out Cock. 

1 Pair li inch x 22 inch Complete Coupling Hose. 

Dummy Couplings extra; not furnished unless specified; price 16 cents NET per pair for either 
New or Old style. . 



•®2"Jf ^* " Narrov Gauge " Freight Car Equipment (Combined Apparatus) (for cars weigh- 
® " '^' ing 15,000 lbs. or less), corresponding to Westinghouse Schedule H 4. 

1 Narrow Gauge Freight Cylinder, Reservoir, and Triple Valve, complete (Plate 27). 

1 Pressure Retaining' Valve. 

1 Releas6 Valve. 

1 li Inch Car Drain Cup. 

2 li inch Angle Cocks. 
I li inch Cut-out Cock. 

1 Pair li inch x 22 inch Complete Coupling Hose. 
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•CHEOULB* ''Spedal NaffOW Giuge'' Freigfat Car Equipment (Detached Apparatus) (for car» 

W F. weighing 15,000 lbs. or Icsb). cori esponding to Wcstinghouse Schedule H 5, 

1 Special Narrow Gauge Freight Cylinder (Plate Q 28). 

1 Special Narrow Gauge Reservoir and Triple Valve, complete (Plate Q 28). 

1 Pressure Retaining Valve. 

1 Release Valve. ' 
A 1( inch Car Drain Cup. 

2 li inch Angle Cocks. 
1 li inch Cut-out Cock. 

1 Pair li inch x 22 inch Complete Coupling Hose. 



eOHCOULK Twin Cylinder Freight Car Equipment (Twin Cyiindersand Detached Reservoir). 
T F. (for cars weighing over l.'i.OijO and not more than 40,000 lbs.), corresponding to 

Westinghouse Schedule H 6. 

3 Brake Cylinders 6 inch x S inch. 

1 Standard Detached Rescrvoil- and Triple Valve, complete (Plate Q 32). 

1 Pressure Retaining Valyc. 

1 Release Valve 

1 H inch Car Drain Cup. 

2 IJ inch Ang'ie Cocks. -^ 
1 li inch Cut-out Cock. 

1 Pair li inch x 22 inch Complete Coupling Hose. 



•^""pJJ*"* "Large" Freight Car Equipment (for cars weighing over 40,000 lbs.). 

1 Brake Cylinder 19 inch x 12 inch (of style required). 

1 Auxiliary Reservoir 12 inch x 33 inch. ' 

I Quick Action Triple Valve (Plate Q 6, Style P) and Gasket. 

1 Pressure Retaining Valve. 

1 Release Valve. 

1 li mch Car Drain Cup. 

2 li inch Angle Cncks. 
1 li inch Cut-out Cock. 

I Pair li inch x 22 inch Complete Coupling Hose 



•CHEbULC Train Signal for Locomotive and Tender, corresponding to Westmghouse 
K 8. Schedule J. 

1 Signal Valve. 

1 Reducing Valve. 

1 Signal Whistle. ' 

2 Pairs J inch Complete Signal Hose, with Angle Fittmgs attached. 
.2 I inch Stop Cocks. 

1 I inch Stop Cock. 

2 Signal Dummy Couplings. 
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*^**C*8l^' Train Signal for Passcn^ier Car, corresponding to Westinghouse Schedule K. 



1 Car Dischanre Valve. 

1 Pair I inch Complete Signal Hose, with Angle Fittings attached. 

2 J inch Stop' Cocks. 

1 I inch Cut-out Cock. 

1 Signal Pipe Strainer. 

2. Signal Dummy Couplings. 



•CHtOULK To Change Locomotive and Tender from Old to New Automatic, correspond- 
.O E. ing.to Wcstinghousc Schedule L. 

1 Positive Discharge Engineer's Brake Valve, complete with' SuppleraenUry Heservoir and 

1 inch Cutout Cock. 
1 Duplex Air Gauge. 
1 1 inch Reservoir Union. 
1 Angle Cock with 1 inch Reducer. 

1 Pair 1 inch x 22 inch Complete Coupling Hose. 

2 1 inch X li inph Angle Fittings. 
1 1 inch X \\ inch Hose Nipple. 
Necessary Pipe and Pipe Fittmgs. 



•CHIDULK To Change Car From Old to New Automatic, corresponding to Westinghouse 
CPC. Schedule M. 

1 10 inch Front Cylinder Head. 

2 e inch X -1} inch Bolts. 

1 Quick Action Triple Valve (Plate Q 0, Style P). 

1 1 inch Car Drain Cup.. 

1 1 inch Cut-ont Cock. 

2 Angle. Cocks with 1 inch Reducers. 
2 I inch X li inch Hose Nipple?. 
1 Piston Cross Head for Iff inch Pin and Lever. 



Necessary Pipe and Pipe Fittings. 



Usual Quantity of Pipe and Pipe Fittings Required: 

For applying the Brake to a Locomotive and Tender, including Driver Brakes: 



lu to 30 ft. li in. Pipe. 

00 *• ]2J" 1 in. 

20 " 45 •• iin. " 

5 •* i:. " iin. 

20 " 35 " I in. Copper Pipe. 

.3' •' 5 Nipples, i in. X 2 in. 

1 "■ .3 Ells, i in. 

2 *• 5 *• 1 ifl. 



4 to 6 Ells, i in. 

1 Tee, 1 in. 

1 " 1 in. X 1 in. x Jin. 

1 Coupling, J m. 
i or 2 Unions, 1 in. 
3 to 6 " i in. 

1 " i in. 



101 



Digitized by VjOOQ IC 



For applying the Brake to a Passenger Car : 

55 to 90 ft. 1 in. Pipe. 
15 '* 30 •• 1 in. ^ 

1 or 2 Ells. 1 in. 

J to 3 " I in. 



1 or 2 Street Ells, I in. 

1 Tee, 1 in. X 1 in. x J in. 

2 Unions, { in. 



For applying the Brake to a Freight Car: 

35 to 45 ft. U >n. Pipe 

15 " 35 " I in. '* 

or I Ell, li in. 

•« 1 " Ji in. X 1 in. 



or 1 Street Ell, IJ in. 

" 1- '.' " 1 in. 

1 '• 2 Ells, t in. . 

1 Union, f in. 



.NOTE:— The above list applies to Clear Bottom Cars. For Hopper Bottom Cars and those requiring 
unusual location of brake apparatus, a larger quantity of pipe and pipe fittirtgs is required. 



For applying the Compressed Air Train Signal to a Locomotive and Tender: 



50 to 75 ft. f in. Pipe. 
10 " 30 *• i in. " 
5 *• 15 " i in. « 

1 Nipple } in. X 4 in. 
to 3 Ells, i in. 
1 " iin. 



1 to 3 Ells, i in. 

2 Tees, | in. x } in. x ^ in. 
1 Coupling, 4 in. 
to 2 Unions, f in.. 

2 or 3 '• i in. 



For applying the Compressed Air Train Signal to a Passenger Car:" 



50 to 80 ft. I in. Pipe. 
12 " 25 •• i in. •' 

'i Nipples, tin. x 4 in. 



2 or 3 Ells, i in. 

1 Union, i in. 
or 1 •* , i in. 
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"THE SCIENCE OF RAILWAYS" 

. IN TWELVE VOLUMES 
Portraying the Methods and Principles Connected with the Organiza- ^ 
tion^ Location^ Capitalization, Constructioo* Maintenance^ Eqtdp- 
ment^ Motive Power, Operation and Administration of Railroads^ 
Profusely Illtistrated with Engravings of Railway Appliances 
Prepared Expressly for this Work. 



By MARSHALI^ MONROE KIRKMAN. 

This great work marks a New and Notable departure in Class Literature, 
and representative railway men, without distinction, commend it for its 
thoroughness, vast research and impartial representation. While it treats 
of specific things, it does not reflect the methods of any particular property 
or country. A treasury of research and practical experience, it portrays ' ruly 
and vividly the principles and practices of the great art of transportation 
in tbeir highest and best forms. It is alike popular in every part of Vmerica, 
where lailroading has reached its highest development, and tbe endorse- 
ment it has received is conclusive evidence of its value and trustworthiness. 
The work after passing through several editions has been revised, enlarged, 
■and rewritten to better meet the needs of railway men and changed condi- 
tions and Improvements in connection with the construction and operation 
of railroads. 

THE TWELVE VOLUMES AND SUPPLEMENTS TO THE WORK ARE AS FOLLOWS: 

1. Railway Equipment, Including Elbctbicitt as Applibo to Rail- 

roads. 

2. Railway Organization. 

S. Financing, Constructiicg and Maintaining. 

4. Train Service, Including, Safety Appliances, Signanls, Etc. 

5. Passenger, Baggagb, Express and Majcl Service. 

6. Freight Business and Affairs. 
. 7. Disbursements of Raii>ways. 

8. Economic Theory of Rates. Private versus Government Control 

OF Railroads. 

9. Fiscal Affairs; Collection ob" fevenue, Including the Fiscal 

DuiiEs OF Agents and Ct'JN'i>«TCTORs. 
'10. General Fiscal and Other affairs. 

11. Origin and Evolution of Transportation, with 500 Engravings. 

12. enginebr's and fireman's manual; compound locomotives; 

General Index. 

Sold only in complete sets of 12 volumes. 
OTHER RAILWAY WORKS BY THE SAME AUTHOR. COPIOUSLY ILLUSTRATED. 

Building and Repairing Railways. 
Locomotive Appliances. 

The Air Brake (Westinghouse). 

The Air Brake (New York). 

How Oil Is Used for Fuel on Locomotives. 



No library is complete tuithout the above authoritative books on corporations 
and railways 

THE WORLD RAILWAY PUBLISHING COMPANY, CHICAGO. 
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A OiEAT BOOK, 

"The Romance of Gilbert Holmes" 

BY NIAR8HALL MONROE KIRKMAtl. 

**The Romance of Gilbert Holmes'* will And a perinanent place In twen- 
tieth century literature. It is remarkable for the purity of its English; its 
choice and rhythmic diction; its profound character analysis, and its charm- 
ing nature descriptions— unsurpassed in our ianguaga The exquisite love 
story tbat runs through its pages makes the book appeal to the taste and 
sympathy of all mankiud. 

The author is the first writer to enshrine our national heroes, Abraham. 
Lincoln and Jeffersoti Davis, in the legendary lore of our country; to portray 
them free from the Incrustations and scars of politics; to speak of tbem as 
they were— tender and true; to reach their inner lives, showiog their lofty 
and ideal aspirations. He strips from them the cerements in which super- 
ficial writers and the cold historian have hidden their personality. He 
speaks of Lincoln as the poet and man, and of Davis in his youth, as the 
magnificent and chivalrous soul he was. So, too, he portrays the renowned 
Sac Chieftain, Black Hawk, in colors as vivid as those Ck>oper would have 
used. 

«The daring venture of introducing these men in a romance has been 
crowned with success. "—rAtf PhUadelpfda Frets, 

**Show8 literary skill and fine 
Btyle:^— Chicago Record. 



••Told with captivating power.*'— 
Rt. Rev. Wm. E. McLaren^ BUhop of 
Chicago. 

' 'A Thanatopsis in prose.*'— Bo«/on 
Tost. 

"Chaste, pure, elegant." — New 
York Times. 

•*Of sur];>asslng interest."— PAtte- 
delphia Inquirer. 

"Wherever opened, something 
beautiful is tound.''— Christian Na- 
tion, H. T. 

"Of the beauty and delicacy of the 
author's touch there can be no ques- 
tion.'*— Chicago Tribune 

"Not a chapter will be found sup<='r- 
fluous, not » page skipped."— i*Aito- 
delphia Public Ledger. 

"Occupies a distinctive position 
and possesses surpassing merit.''— 
Baltimore Herald. 

"Marked by a great deal of individ- 
uality."— JVtfw York Sun. 

"A vivid and stlrlng picture of ad- 
venture, incident and romance.'* — 
Baltimore American. 

"Ends like a strain of major 
music.*'— Chicago Journal. 

"A choice romance.*'— 7%tf Book 
Worlds New York. 

"Permeated by a wholesome senti- 
ment."— Jfontr«a/ Herald. 

"As pure and sweet as the breath 
of tAtky."— Chicago Daily Chronicle. 

"Remarkably successful in repro- 
ducing the vanished life of tbe Miss- 
issippi valley.**— -y«£> Orleans Pica- 
yune, 



"Deep in its philosophy as life 
itself."— TA« Cleveland World. 

"Its word paintings indicate com- 
plete mastery of English prose and 
the poet's art.*'— SToron^o Mail and 
Empire. 

*'It8 charm Is in the beautiful 
women characters.*'— 6'^ticayo Inter 
Ocean, 

"Inspired by an ardent love and 
appreciation of the true and beauti- 
ful.'— .ffk;Amo/Mi iVa.) Times. 

"Tl.e touchston ^ of talent is in the 
truth to life with which the familiar 
hf'roes and builders of our nation 
are brought out in the story.'*— >Sif. 
Louis Qlobe-Democrat. 

"The description of the Mauvalse 
Terre is hardly equaled by Thoreau's 
description of th!eConcor6"-Chie(tgo 
Daily Chronicle. 

"A love story pure and simple, 
treating of American people.'*— i9l(. 
Louis Star. 

"Will take its place among the few 
really good novels.** —. Bookseller, 
Newsdealer and Stationer, New York, 

"Constructed with dramatic pow- 
er.**— BrooWyn Standard- Union, 

"One might search the pages of 
English fiction in vain to find a 
more charming idyl of love.*'— 22oc*y 
Mountain News^ Denver. 



Cloth, 12mo. 



Gilt top. 



Deckel Edges. 



Illustrated. Price, 11.60 
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''Kirkman's 



Primitive Peoples and Carriers/' 

This unique and rare work of art embraces fifteen hundred beautiful engraylngs, 
portraying tbe Primitive People of tbe world and tbelr methods of carriage in every 
age and quarter of tbe globe. It also contains an historical account of tbe people of 
remote antiquity, among others tbe Aryans, Chaldeans, Phoenicians, Carthaglplana 
and Grecians. It appeals alike to all classes, ages and conditions; king and peasant, 
bishop and layman, philosopher and tool, rich and poor, all find it equally Interesting 
and Attractive. Cultivated men and women In every walk of life and In every part o< 
the world express their high appreclatioo of Its rare beauty and Interest. 



**It is a most beautiful and Interesting work." 

His Eminence Francis Cardinal Satolli. D.D., 

Papal Delegate Apostolic U. S. ▲. 

"For originality of design and thorough treatment of its subject. It Is unique 
among books. Disraeli would have enshrined it among his 'Curiosities of Litera- 
ture* as a stroke of gealus.'* Bight Reverend William E. McLaren. 

D.D., D.C.L., Bishop of Chicaga 

••|t treats well and artistically a comparatively new field of literature." 

His Eminence James Cardinal Glbuons, D.D., Archbishop of Baltimore. 

*'It Is a work that has great value as a coospectus of the nomadic and other 
tribes of men, including their contrivances for locomotion. It fascinated me, and I 
spent the evening poring over its wonderful contents, which are must instructive as 
well as curious " Bight Reverend A. Cleveland Cuxe, n.D.. LL. D., 

Bishop of West rn New York. 

- "Covers an entirely new ground of the greatest possible Interest." 

Bight Reverend M. N. Gilbert, D.D., LLD., Bishop Coadjutor of Minnesota. 

"It was a most happy thought that conceived such a work, and in its execution it 
becomes a most instructive and sugarestive contribution to our best literHture." 

Right Reverend Henry C. Potter, D.D„ LL.D., D.C. L., Bishop of New York. 

*'A very 'beautiful book. It is not only classical and Historical, but also a work 
of great Interest and usefulness." 

Most Reverend Patrick A. Feehan, Archbishop cf Chicago. 

**A most interesting and valuable work." Nelson A. Miles, 

Lleut6nan^General Commanding United States Army. 

"A more Interesting series of Illustrations it would be diiBcnlt to Imagine, or one 
tiiat could give more clear and positive instruction In the history of humanity ." 

—New York Sun. 
**A work of great merit and beauty "—Boston Globe. 

*'A superb volume, original In conception and unique in literature and ai t." 

—Chicago Tribune. 

"The value of this vast collection Is greatly enhanced by the explanations and 
the dates that are affixed to most of tbe illustrations, and by the brief historical es- 
says that are prefixed to the several subdivisions."— New York Dally Tribune. 

Thk August Rulbbs of the World find this work onlte as fascinating as do their 
more simple brethren. Amoug the more exalted of these who have commended Its 
worth, beauty and artistic merit may be mentioned Her Most Gracions Majesty, 
Queen Victoria: His Imperial Majesty, the Czar of Russia: His Majesty, King Hum- 
bert of Italy; His Majesty, Leopold, King of Belgium; His Majesty, the King of 
Greece. 

The prices delivered are as follows: 
Binding: Edition de Luxe, Seal Grain Leather. Padded Sides, Gold Center 

and Back Stamp, Gilt Edges Ill W 

Seal Grain Leather, Flat, Gold Center and Back Stamp, Gilt Edges. . 10 fW 
Best Cloth (Combination,) Gold Center and Back Stamp, Gilt Edges. . 8 50 

THE WORLD RAILWAY PUBLISHING COMPANY, CHICAGO. 
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